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Russian Finance Ministry Continues To Withhold 
S&T Funds 


94740060A Moscow POISK in Russian 
No 23, 10-16 Jun 94 p 1 
[Article by Yu. Guldina: “Let Me Remind You...”} 


[FBIS Translated Text] The Russian Academy of Sci- 
ences is again on the verge of strike. A similar thing just 
happened in March. At that time the Finance Ministry 


had forgotten the scientists of the Russian Academy of 


Sciences the entire winter, apparently hoping that the 
academic society would exit their situation like a bear 
that had gone into hibernation. 


Data from the Department of Analysis and Forecasting 
of the Public Sphere at the Economic Forecasting Center 
from the Russian Federation government eloquently 
testified to the living conditions of the people in science. 
According to the data, during the first quarter of 1994 


the majority of employees at the Russian Academy of 


Sciences were among the bottom ten percent least paid 
citizens in the country. They earn only two percent of the 
total personal income for Russian citizens. 


The March social tension in the science world was 
relieved. The country’s leadership reacted to the scien- 
tists’ demands. On 4 March, the Russian Federation 
president announced that it was unacceptable to curtail 
the allocations to science in the Federal budget. On || 
March, restrictions on budget indexes for the Russian 
Academy of Sciences for 1994 were abolished, and the 
debts of the Russian Federation Finance Ministry to the 
Russian Academy of Sciences for 1993 were acknowl- 
edged. On 25 March, the State Council adopted the 
resolution “Critical Situation in Russian Science” and 
wrote into law a resolution for increasing expenditures 
on science. 


As strange as it may seem, the Finance Ministry fulfilled 
their promise, and in early April, the Russian Academy 
of Sciences received 16.4 billion rubles (the debt for 
December 1993), and in late april 22.9 billion rubles (the 
“net” debt for 1993). So, in April there was a rather 
favorable situation in many research collectives; how- 
ever, the scientists were not happy for long. In the first 
place, the same Finance Ministry planned to reduce in 
May 1994 the amount of actual financing for the Russian 
Academy of Sciences and the actual wages for its col- 
leagues to January levels. Secondly, the funds procured 
by the government for indexing the wages in the budget 
during the second quarter were eventually allocated for 
other needs. In the third place, reasons presented by the 
Council for increasing expenditures on science were not 
taken into consideration. When the budget was approved 
in the first reading the allocation to science and the 
Russian Academy of Sciences was reduced respectively 
from 2.26 percent to 2.13 percent and from 0.38 percent 
to 0.35 percent. 


It should be noted that all of this happened when the 
institutes had exhausted all venues for savings in 
salaries, energy resources, and operating costs. 


SCIENCE AND TECHNOLOGY POLICY I 


It is hard to imagine what the financial situation at the 
Russian Academy of Sciences will be like in June. But 
the employees union at the Russian Academy of Sciences 
suspects that a positive outcome 1s unlikely. In connec- 
tion with this it has proposed a number of demands for 
the government of the Russian Federation, which 
include performing the next indexing of wages in June 
for employees in science, education, culture and public 
health in accordance with a rise in the cost of living since 
| December 1993, and adopting a resolution of the State 
Council for increasing the operating costs in the Federal 
budget for 1994 for science and the Russian Academy 
of Sciences and moving these expenses to socially 
Significant articles of the budget 


It is quite possible that the lack of fulfillment of these 
demands this time will encounter not only massive 
opposition from science collectives, but will also have 
political ramifications. Incidentally, the final decision on 
whether a strike will be held will be made at the next 
meeting of the Russian Academy of Sciences employees 
union, which will be held 14-15 June at Nizhnyy 
Novgorod. 


Russian Parliamentary Committee Drafts S&T 
Policy Law 

94740060B Moscow POISK in Russian 

No 24, 17-23 Jun 94 pl 


[Article by M. Buben: “In the Middle of Things: Fight for 
Captivity?” 


[FBIS Translated Text] A bill on science and technology 
policy in Russia has been drafted by the “science” 
parliamentary committee. The State Council has not yet 
considered it, but 1t has already been discussed at the 
Russian Academy of Sciences presidium 


In the opinion of many of the speakers, the bill focuses 
too much on market aspects, and these market aspects 
need to be curbed somewhat. Perhaps competition 1s 
needed, but it will not work without the coordination of 
research. The ‘‘coordinated”’ trend is growing 
throughout the world, spilling over into widespread 
international cooperation, in the gratuitous offering of 
scientific information, data banks, etc. 


Of course, a commercial spirit is quietly penetrating into 
science. The bill on science and technology policy states 
that academies may use their property for commercial 
purposes. And not only their own property, but even 
state property, and without the right to purchase. Rus- 
sian Academy of Sciences president Yu. Osipov even 
now considers the academy a commercial organization. 
Profit is allocated for developing a science and tech- 
nology base and for increasing the salary of scientists. 


Agreements and contracts, according to the new law, are 
the main forms of relations between scientific organiza- 
tions and the consumers of their products. State pur- 
chase 1s completely forbidden. At the same time, 
research financing comes from the federal budget to a 
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2 SCIENCE AND TECHNOLOGY POLICY 


total of no less than four percent of the entire budget. 
The foundations and enterprises of the scientific world 
cannot be privatized, regardless of whether they are 
located on academy property or under federal control. 


The higher education institutes may become involved in 
research activity with the respective license. There is a 
similar law in the USA and a number of European 
countries. 


The government controls a few spheres: the conduct of 
special and hazardous research, the movement and use 
of strategic raw materials, budget allocations, etc. Nev- 
ertheless, it has no power in the affairs of non-profit 
organizations. These include international and foreign 
aid organizations, foundations, and funds. 


An article on the freedom of scientific creativity evoked 
serious objections. The declarative statement concerning 
the absolute freedom of the scientist may led to misun- 
derstandings in scientific collectives. The freedom of the 
colleague is not balanced with any responsibilities. This 
puts the scientist, who is protected by law, and the 
institute that employs him, which is not, on unequal 
ground. Contracts with each colleague, which state the 
rights and duties of both sides, may solve the problem. In 
the opinion of members of the Russian Academy of 
Sciences, the question of financing national research 
centers and academic cities merits greater attention. 


The article on increases 'n wages did not elicit any 
objections: 70 percent raises for doctors, 50 percent for 
candidates. It was proposed that academicians of the 
Russian Academy of Sciences be paid 20 minimal pay- 
ments, corresponding members of the Russian Academy 
of Sciences and branch academicians should receive 70 
percent of this sum, and branch corresponding members 
should receive 50 percent of this sum. 


Science Minister Saltykov Interviewed on Brain 
Drain 


94740047A Moscow POISK in Russian 
No 30, 12-18 Aug 94 pp 1, 3 


[Interview between Aleksandr Chuba, POISK corre- 
spondent, and Boris Saltykov, Russian Federation 
Minister of Science and Technical Policy, interspersed 
with commentary: “It’s No Sin To Dream, But It’s 
Better To Remain a Realist’; the first paragraph is an 
introduction] 


[FBIS Translated Text] Our correspondent Aleksandr 
Chuba met with Boris Saltykov, RF Minister of Science 
and Technical Policy, and asked him to tell of the 
problems which the scientific community is facing 
today. We bring to the attention of readers a concise 
exposition of the highlights of the conversation which 
took place. 


General Situation With Science and the Budget 


If you ialk of a sore subject—the material support of 
science, there has been some very insignificant and not 


JPRS-UST-94-022 
4 October 1994 


very reliable stabilization. This corresponding, evi- 
dently, to the situation in the entire economy of the 
country. Small sums are being allocated from the budget 
and debts are being repaid, in some cases quite large 
ones. But this 1s occurring in waves: recall the obligations 
to the Russian Academy of Sciences, then, as recently, to 
the state science and technology centers. 


There are institutes, to be sure, not many of them, for the 
most part working in practical fields, which are earning a 
substantial part of their income independently, 
approaching the Western model of scientific and tech- 
nical companies. However, most, as before, are depen- 
dent to a considerable degree on subsidy from the 
budget, and many of them, due to the nature of their 
activity, can count on nothing else other than govern- 
ment support. In the best case they will remain afloat, 
but nothing more. And some of them are already sending 
out distress signals. Their back is being broken by 
exorbitant payments for electric and thermal energy, 
water and communication services. If nothing is paid the 
indebtedness grows and there already have been cases 
when at the institutes everything has been cut off, even 
the telephones. Recently one of the directors of a major 
science center called up. He said: “By pure chance only 
the telephone located in the sauna was not cut off. I 
would move my office there, but it is dark and wet.”’ This 
might be regarded as a curiosity, but visualize what 
would happen if the power was cut off at the Kurchatov 
Center, which owes, if | am not mistaken, about s1x 
billion rubles. The systems for cooling the reactors would 
be cut off. What would occur you can imagine... At other 
institutes, such as biology institutes, the cutting off of 
power and water could result in the wiping out of many 
years of valuable research results. Accordingly, in one of 
the sections of a government decree which we are now 
preparing it is written: it is forbidden to cut institutes off 
from vitally important services because this could lead to 
unpredictable consequences. 


Chuba: But what about the preferential rates which it was 
planned be introduced for scientific institutes? 


Saltykov: The preferential rates were approved a little 
more than a month ago. Their advantages have not yet 
been felt; debts will continue to pile up. There are more 
than 100 names on the list of scientific institutes to 
which preferential rates have been extended, including 
all the state science and technology centers. The prefer- 
ential rates provide for paying a price consisting of the 
total cost of the electric power plus a 5% profit. In my 
opinion this is not an entirely apt formula: cost 1s a very 
mysterious thing. We asked for half the rate, but this was 
not granted. 


Chuba: Is it possible, in your opinion, to expect an 
improvement after the 1994 budget has finally been 
adopted and the article for expenditures on science with 
the figure 5.1 trillion rubles, which many consider fair, 
has been made firm? 


Saltykov: To be sure it is good that it was possible to 
increase in the budget the initial sum of expenditures on 
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science and even the fraction which it occupied among 
other items. But it 1s necessary to be realists. In speaking 
in a committee of the State Duma, in a discussion of the 
budget, I stated: “Rightfully we should not fight for 
seven or five trillion, but for that which would fully 
correspond to the sum stipulated in the draft budget.” 
That is, we should be given at least that which was 
promised. Do you know how much was allocated the 
first half-year? One trillion rubles. From where will 
much more come in the second half-year? The 5.1 
trillion rubles per year give, it goes without saying, moral 
satisfaction and the right to insist: “It was so stipu- 
lated—hand it over.”’ But they answer us: “As the budget 
receipts allow.’ However, that doesn’t pay the bills. | am 
therefore sure that the science budget will not be met by 
either 100, or 90 or even 80%. In the best case— 
by 70-75%. Because that’s the way it is with the 
entire budget. 


Concerning State Science and Technology Centers 


The idea behind the centers is simple—the priority 
support of the best research groups. Whereas the idea 
behind the funds is oriented on the support of small 
creative groups and teams, in which the researcher is of 
paramount importance, here what is pertinent ts the 
purposeful support of large scientific associations and 
research institutes. Today from among the approxi- 
mately four thousand science and technology organiza- 
tions in Russia 42 have been selected after rigorous 
screening, that is, roughly 1%. 


Chuba: And who carried out such screening? 


Saltykov: The Interdepartmental Coordinating Commis- 
sion for Scientific and Technical Policy, which is made 
up of approximately 70 persons. It has a number of 
working groups. One of them is for new structvral forms 
in science, including state science centers, headed by 
Academician K. Zamarayev, director of the Catalysis 
Institute, Russian Academy of Sciences. This is an 
evaluation of the candidates, it seems, by the scientific 
community. But there also is a normal (although it may 
not be pleasing to journalists), so io speak, official 
selection. Using definite forms we in the ministry 
examine the materials received from the directors of 
scientific organizations applying to be centers. And 
although we are called officials, it is necessary to know 
that among the 400 or more ministry specialists 120 of 
them are candidates and doctors of science and three of 
them are corresponding members. Believe me that these 
are people who have an excellent knowledge of those 
branches of science or technology for which they are 
responsible. Accordingly, the choices made in the min- 
istry administrations also are expert evaluations. Thus, 
both scientists themselves and our administrations make 
the selection. 


As the most important criteria for such a selection | 
would mention the confirmed world level of research. It 
may be expressed differently: for institutes with a theo- 
retical field of specialization—how often they are cited 
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in the literature, the number of publications in presti- 
gious journals, etc., for institutes in practical fields of 
application—licenses, patents and other rating criteria. 
For example, when you pronounce the letters ““TsAGI” 
(Central Aerohydrodynamics Institute) it is clear to 
everyone that such and such is being done there. The 
designations of the aircraft SU-27, MIG-29, in whose 
development the TsAGI scientists participated, and 
other work of this institute, i:mmediately come to mind. 
It is a different matter when some provincial institute 
which has nothing in particular to recommend it makes 
a pretense to becoming a center. The reaction to this 1s 
natural: ““And who exactly are you?” 


Initially the idea of state centers originated from the 
institutes in applied fields oriented on industry. But the 
academies (not only the Russian Academy of Sciences, 
but also the Agricultural and Medical Academies), have 
spoken out categorically against this idea. It is true that 
recently the Russian Academy of Sciences has somewhat 
changed its attitude toward this matter: they were influ- 
enced by movement from below, the position taken by a 
number of directors of academy institutes. The Russian 
Academy of Sciences has now recommended more than 
10 of its institutes for the role of centers. 


A final decision as to which will be a state center with all 
the advantages which follow is made by the ministry 
collegium, which sends it on to the already mentioned 
Interdepartmental Coordinating Commission (ICC). 
And when the name of a well-known institute is men- 
tioned the working documents for it need not be exam- 
ined for long. Everyone says: “Sure, we know, it 1s 
worthy of being a center.” 


But sometimes it 1s necessary to wage real battles in the 
commission. Great pressure arises, for example: why 1s 
such-and-such branch not represented? Well, 1t’s because 
the selection principle is different. If this branch has 
always lagged behind the worid level, how can a center be 
established there? ‘f it must be further developed, there 
are other forms of support: such as state orders. Licenses 
can be bought. But in the program for establishing state 
centers there is application of a special form of govern- 
ment support for priority and leading directions in 
science and technology. 


Unfortunately, for the time being it 1s not being fully 
implemented. During the first half-year the state centers 
received approximately half that which had been prom- 
ised them. Some major institutes now each owe 1.5-2 or 
more billion rubles for electricity, heat and various 
communal services. Because of this 18 directors of 
centers sent a letter to the prime minister with a request 
that they be received. The request was granted and some 
time back we visited V. Chernomyrdin. Viktor 
Stepanovich with great understanding listened to the 
needs of scientists, comprehending the importance of the 
problems which the state centers had to solve. During the 
discussion the prime minister proposed that there be 
concentration not only on direct financial support 
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(although even in this problem assistance was offered) 
but also on preparation of proposals for advantageous 
rates. ““Think about what you must be freed trom which 
will enable you to survive,” he stated. 


Now we are preparing proposals on tax and customs 
advantages for the centers. It was decided that the state 
centers be freed from maintaining the social sphere. 
Indeed, some of them constitute a monocity in which 
there are not only scientific buildings and the experi- 
mental base, but also a residential zone with a popula- 
tion of 10-12 thousand. And all this is dependent on the 
science budget. 


The financial support of the state centers also was not 
overlooked. The prime minister issued an order to the 
Ministry of Finance that it hand over 40 billion rubles to 
them for the arrears for the first half-year. 


The Brain Drain Problem 


The draft of the program for the brain drain problem was 
recently discussed in the government. Here is some 
resume of this discussion. 


To those who are familiar with the problem it is entirely 
evident that there 1s only one way to contend with 
it—put an end to the general crisis in the country. But 
this does not at all mean that until the overall problem 1s 
solved it is impossible to work on the local problem 
Methods must be used making it possible to diminish its 
acuteness and to prevent irreversible consequences. 


The principal tool for contending with the brain drain 1s 
once again the budget, an increase in the wages of 
scientists. We seemingly are again in a closed circle, but 
it 1s possible to break out of it by increasing the material 
support of the most promising and capable researchers. 
that 1s, those in whom the West 1s first and foremost 
interested. Two principal possibilities for doing this are 
being discussed. 


The first: use to a reasonable degree of a contract system 
in hiring for work. For the time being it has not been 
backed up by appropriate legislation. But as always there 
are already organizations which are taking on the role of 
pioneers. Among them, for example, is the Catalysis 
Institute, Siberian Department, Russian Academy of 
Sciences. Its director, Kirill Ilich Zamarayev, states: 
“How greatly have I been frightened by stratification 
within the institute, by a social explosion. How come, 
they say, that an elderly man, a doctor, sits there and 
collects a salary of 100 thousand, whereas a young man, 
30 years old, will receive 200. There’s nothing like it! 
People have always been more clever than we have 
credited them. They see who 1s doing the work and what 
they are getting for it and react calmly to a correct 
difference in salary. It is far worse if everyone sees that a 
person who ts doing nothing is paid in full in accordance 
with the wage scale.” It must be taken into account that 
this system makes it possible not only to pay more for a 
greater output, but also to stipulate in the contract 
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conditions advantageous for the specialist: tho possi- 
bility for a journey abroad, receipt of a percentage of the 
profit from the application of his development work, and 
so forth. Experience shows that scientists working under 
the contract system are less inclined to go abroad to 
work. Hence the conclusion: it is necessary to accelerate 
the working out and adoption of a law legalizing 
this system. 


The second way which would make it possible to use 
material stimuli to stem the flow of those striving to go to 
the West: direct support of the elite part of the scientists 
from the money in a special fund. It 1s necessary to 
screen the two or three layers of workers included in the 
“risk group,” ranking them by the probability of their 
emigration, backed up by their talent and the interest of 
the West in them. In the “screening” another of the 
criteria may be the age category because it 1s known that 
those most likely to leave the country are those who are 
not yet 40. In order to select this category—young 
talented people—it will evidently be necessary to orga- 
nize a special scientific council of well-known scientists 
who are well acquainted with talented people in different 
scientific branches. With respect to scientists aged about 
60 or more (and there are examples, although quite rare, 
when they also are leaving forever for work abroad), here 
the singular right of choice may be to leave for the West: 
if such a scientist has a foreign contract, this means that 
he may be a real candidate for a personal stipend. Its 
proposed amount 1s about 1000 dollars. This figure, 
incidentally, was not picked out of the thin air. It 1s the 
result of an interrogation of those of our scientists who 
are already working abroad and each of whom 1s 
receiving 7-8 thousand dollars per month. When they 
were asked for what wage they would be ready to work tn 
Russia most of them mentioned approximately 1000 
dollars. That was in 1993. Now, 1f the :dea 1s brought to 
fruition, it probably will be necessary to think of a larger 
sum. But for the time being all this 1s in the stage of 
disputes and discussions. We will not count our chickens 
before they hatch because, after all, this proyect would 
require about 100 million dollars a year 


Personnel Situation Remains Critical at Russian 
Nuclear Facilities 

Y4740046A Moscow POISK tn Russian 

No 30, 12-18 Aug 94 pl 


[Article by Mikhail Buben: “Dangerously Explosive 
Secrets’’; the first paragraph 1s an introduction] 


[FBIS Translated Text] A complex situation 1s devel- 
oping at some nuclear tndustry facilities. Their personnel 
have not received wages for months. Strikes have even 
occurred at the Smolensk and Kola nuclear power plants. 
It is understandable that nonreceipt of pay, absence of 
social guarantees for the personnel of the nuclear power 
plants and the problems associated with closed cities are 
leading to unpredictable consequences. But, 11 seems, a 
still greater danger is concealed in the Ministry of 
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Nuclear Energy itself, developing in past years. Professor 
Boris Dubovskiy, former scientific director of the 


world’s first nuclear power plant at Obninsk, an expert of 


the State Duma, declared this at a press conference. 


The words of this experimental scientist from Obninsk, 
who has worked in the Kurchatov laboratory since 1944, 
who participated in the startup of the first reactor and 
who was scientific director of the first plutonium facility, 
caused a sensation. 


He stated that there 1s now not a single experimental 
physicist in the branch institutes engaged in the devel- 
opment of equipment for nuclear power plants, or even 
in the Ministry of Nuclear Energy itself. Moreover, a 
“dangerously explosive” reactor of the Chernobyl type 
(RBMK) also was designed without the participation of 
experimenters. And the fact 1s that everything was begun 
in 1943 precisely by experimenters headed by 
Kurchatov. 


Today in the nuclear industry there 1s no objective 
independent scientific expert evaluation. So that the 
departments themselves evaluate all their attainments. 
At one time, as 1s well known, State Prizes were handed 
out generously for the RBMK. For one prize it was 
necessary to have a half-hundred expert evaluations. 
They all were departmental. And there the structural 
flaws, especially in its lower part, simply “were not 
noted.” It was precisely they which played a fatal role 
However, these flaws became evident long before 
Chernobyl. 


As B. Dubovskty asserts, the real problem was with the 
openings for discharge of the steam which forms when 
cooling water 1s fed into the working uranium channels 
The openings were made too small. Because of this. 
already in 1981, there was an accident at the Leningrad 
nuclear power plant. A year later the very same thing 
resulted in the release of radiation in the second unit at 
the Chernoby! plant. 


The accidents, naturally, were concealed. No changes 
were introduced into the design, although even before 
the catastrophe at the Chernobyl! nuclear power plant 
in 1986 B. Dubovskiy had proposed to Academician A. 
Aleksandrov measures for ensuring the safety of the 
lower part of the reactor. The chief designer and the 
minister supported the proposal. Why was it not imple- 
mented? Most likely this will remain a secret. The 
ill-starred holes in the vacuum system were increased 
to 10 centimeters only after the next accident at the 
Leningrad nuclear power plant in March 1992 


As is well known, the entire blame for the Chernoby! 
accident was laid on plant personnel. B. Dubovsky, like 
other scientists. is convinced that the reason for the 
catastrophe was reactor design. But this was carefully 
concealed by the people in charge of the nuclear power 
industry at that time. It 1s stupid to make accusations 
against politicians, who understand nothing about 
physics. Scientists are responsible for everything 
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Although with respect io safety our plants are not infe- 
rior to those in the West, the basis for alarm 1s no less 
than betore. There are now drafts of nuclear energy laws 
in the Duma. But the o!ld system continues to function 
In the production sphere, as before, an inadequacy of 
qualified scientific direction is sensed, whereas in the 
design bureaus and administrative agencies there are no 
practical specialists. If the situation does not change no 
laws will resolve the problems. 


Chernomyrdin Issues Instructions for Privatizing 
S&T Facilities 

94740046B Moscow POISK in Russian 

No 30, 12-18 Aug 94 p 1 


{ Unsigned article: “On the Path to Privatization!”’] 


{FBIS Translated Text] The prime minister V. Cher- 
nomyrdin has signed a government decree entitled 
“Privatization of Facilities in the Scientific and Tech- 
nical Sphere.” The “Regulations on the Privatization 
of Facilities in the Scientific and Technical Sphere” 
were approved. They are being applied to scientific- 
technical property complexes, enterpiises and insti- 
tutes conducting scientific research, experimental 
design and planning-technological work which are in 
federal ownership. 


All the screntific-techn. cal facilities have been divided 
into three groups. The first includes NTOs whose priva- 
tization 1s forbidden under the State Program for the 
Privatization of State and Municipal Enterprises. The 
second includes those facilities subject to being trans- 
formed into institutes supported by the budget. The 
third includes NTOs which will be transformed into 
joint-stock companies of the open type with 100% of the 
shares being held in state ownership. The times and 
conditions for the sale of these shares will be determined 
by the State Commussion for Property in agreement with 
the corresponding federal agencies of the executive 
authority and the Ministry of Science and Technical 
Policy. This same ministry, at the request of the federal 
agencies of the executive authority, will draw up lists 
including all three groups of NTOs and then present 
them to the State Commission for Property. The govern- 
ment or the State Commission for Property will approve 
the lists and make decisions concerning privatization. 


Provision also 1s being made for the privatization of state 
science centers. This will carried out by a decision of the 
government, with input from the Interdepartmental 
Coordinating Commission on Scientific- Technical 
Policy. The principal types of activity in the charters of 
the joint-stock companies established in the course of 
privatization of facilities with the allocation of a block of 
shares, a “golden share,” and also 100% of the shares 1n 
federal ownership, will be determined by the State Com- 
mission on Property in agreement with the Ministry of 
Science and Technical Policy and interested federal 
agencies of the executive authority 
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Using Foreign Information Resources for Analytic 
Database Organization and Support of the 
Chemical Disarmament Process 


947M00914 Moscow ROSSIYSKIY KHIMICHESKILY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 4-9 


[Article by A.P. Suchkov, candidate of physical and 
mathematical sciences, and V.B. Sitnikov, candidate of 
chemical sciences; UDC 623.459.004.74:68 1.3] 


{[FBIS Abstract] A study examined the feasibility of using 
foreign information resources for analytical database 
Organization and support of the chemical disarmament 
process. The main functions of information monitoring 
and main sources of data regarding chemical disarma- 
ment were discussed. The best known foreign, Russian, 
and international computer networks (both commercial 
and noncommercial) were listed and described briefly. A 
rough outline of the subject-area categories that would be 
required for a database to support the chemical disarma- 
ment process were outlined as follows: 1) development of 
chemical weapons (laboratory synthesis, physicochem- 
ical properties, toxic properties, analysis and indication 
under laboratory conditions) and development of means 
of using them); 2) structural-organizational support of 
work in the field of chemical weapons and their produc- 
tion, stockpiling, and storage (organization of work in 
the field of chemical weapons (financing, government 
plans, military chemical centers, personnel]; structure 
and functions of iailitary chemical services and resource 
centers and personnel; and production of chemical 
weapons and their precursors and means of protecting, 
storing, and stockpiling them [technology, raw materials, 
equipment, firms]); 3) protection against chemical 
weapons (degassing, means of protection, and analysis 
and indication); 4) acquisition, transfer, and production 
of equipment and materials subject to information mon- 
itoring (acquisition/transfer of materials and equipment 
[firms, amounts, times] and the chemical potential and 
production of materials and equipment); 5) use or prep- 
aration for use of chemical weapons (feasibility of using 
chemical weapons, means/methods of using them and 
strategies and tactics, and facts related to their use and 
accidental discharge and the consequences thereof); and 
6) destruction of chemical weapons (methods, processes, 
facilities, etc., and international relations in the area of 
destroying chemical weapons [documents, talks, disar- 
mament chronology, world stockpiles, monitoring prob- 
lems, etc.]). Next, 52 foreign databases that are acces- 
sible in Russia via computer network were listed along 
with their primary area(s) of focus, the type of informa- 
tion they offer, and the computer network(s) trough 
which they may be accessed. Five main characteristics of 
the type of automated information system that should be 
developed to monitor the chemical weapons destruction 
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process were listed and discussed. The main points of 
that discussion were as follows: the system should be well 
adapted for the various types of data structures input 
into it, the method selected to organize the storage of all 
information obtained should permit both rapid access 
and effective data analysis for decision-making pur- 
poses, the identification of data to be included in the 
database should be done in a systematized manner as 
information enters the system and should preferably be 
done with user interaction, the information monitoring 
system’s analytic component should be based on a logical 
deduction mechanism, and the process of user interac- 
tion with the system should include retrieval and 
viewing of information and also prompt interpretation 
of incoming data and formulation of new hypotheses 
based on incoming data. The importance of giving the 
system an interactive reference information subsystem 
to help teach users to work with the system was also 
mentioned. Table |; references 4: 3 Russian, | Western. 


Identification of Toxic Chemicals in Water and 
Soil Samples (The Rovnd-Robin-IV International 
Interlaboratory Experiment) 


947M0091B Moscow ROSSIYSKIY KHIMICHESKILY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 9-12 


[Article by N.A. Klyuyev, candidate of chemical sci- 
ences, Ye.S. Brodskiy, candidate of chemical sciences, 
V.S. Soyfer, I.V. Rybaichenko, candidate of chemical 
sciences, V.I. Tsekhmister, candidate of technical sci- 
ences, A.F. Kireyev, and B.V. Bocharov, candidate of 
chemical sciences; UDC 623.459:543.061] 


{[FBIS Abstract] The Round-Robin international experi- 
ment was conceived to coordinate and standardize the 
analytic methods in use in the laboratories of all coun- 
tries involved in the chemical disarmament process. 
Within the framework of the experiment, each partici- 
pating laboratory receives a set of natural (water, soil) 
and/or manufactured (paint, concrete) samples to which 
specified quantities of toxic chemicals or their decom- 
position products have been applied. The laboratories 
receive only minimal information about the samples, 
and the analyses required of the individual laboratories 
become increasingly complex as the experiment 
progresses. The methods used to prepare and analyze the 
water and soil samples furnished to laboratories as part 
of the experiment were described. The substances to be 
analyzed were extracted from the soil samples by neutral 
organic solvents (methylene chloride), water, or a meth- 
anol alkali solution. The water samples were neutralized 
and subjected to methylene chloride extraction in neu- 
tral, acidic, and alkaline solutions successively. A com- 
bination of chromatography and mass spectrometry 
involving an NR 5890A gas chromatograph and 
Finnigan MAT ITD-700 “ion trap” mass spectrometric 
detector was used to analyze both types of samples. The 
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chromatograph separation process was implemented in a 
15 mx 0.22 mm SUPELCO quartz capillary column ina 
mode of programmed temperature increases from 40°C 
to 280°C at a rate of 10°C°/min. The temperature of the 
injector was kept at 260°C, that of the interface was kept 
at 240°C. Helium served as the coolant and was used at 
a flow rate of | ml/min at 40°C. The substances’ mass 
spectra were recorded during electron impact ionization 
(with an electron energy of 70 eV) at a rate of one 
spectrum per second in the mass range from 41 to 450. 
The chromatographic-mass spectrometric system used 
made it possible to analyze samples with comparatively 
large volumes (up to 1-5 wl), which significantly 
improved the sensitivity of the analyses. The data were 
interpreted by analysis of the mass-chromatograms 
based on the total ion flow and on the basis of individual 
ion mass-chromatograms corresponding to selected ions 
characteristic of the compounds being determined. The 
following amounts of toxic warfare agent decomposition 
products were detected when the said method was used 
to analyze a water sample prepared by adding specified 
amounts of substances to it (1.e., the amounts enclosed in 
parentheses): 2-diisopropylamino)ethanol, 60 mg (of 500 
mg); quinuclidinol-3, 230 mg (of 1,000 mg); benzilic 
acid, 30 mg (of 500), benzophenone, 7 mg (of 0 mg); 
benzophenol, 0.5 (of 0 mg); and methylphosphonic acid, 
5 mg (of 500 mg). It was concluded that the said results 
could be improved by using the internal standard 
method. Figure |, tables 2; references 6: 2 Russian, 
4 Western. 


Analytical Chemical Monitoring Within the 
Framework of the Convention Banning Chemical 
Weapons 


947M0091C Moscow ROSSIYSKIY KHIMICHESK!IY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 13-16 


[Article by I.V. Rybalchenko, candidate of chemical 
sciences, V.I1. Tsekhmister, candidate of technical 
sciences, and A.F. Kireyev; UDC 623.459:543] 


[FBIS Abstract] Analytical chemical monitoring is one of 
the most important components of the system of mea- 
sures supporting and verifying compliance with the 
convention banning chemical weapons. The analytical 
monitoring required to ensure compliance with the con- 
vention is extremely complicated for two reasons. First, 
the listed toxic warfare agents and decomposition prod- 
ucts must be detected in extremely low conc entrations. 
Second, because many toxic warfare agents are 
extremely unstable, they must often be detected on the 
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basis of their numerous decomposition products. Studies 
conducted on three forms of yperite, for example, have 
established that the said forms form 40 decomposition 
products. Nuclear magnetic resonance [NMR] spectros- 
copy ('H, '°C, '’F, and *'P), infrared [IR] spectroscopy, 
and mass spectrometry have proved to be among the 
most reliable and accurate analytical methods and are 
universal with respect to the overwhelming majority of 
organic compounds. Analytic techniques combining IR 
spectroscopy Or mass spectrometry with gas or liquid 
chromatography have also been developed that are two 
orders cf magnitude more sensitive than the best IR 
analyzers and therefore appear to be the most promising 
methods of performing the chemical analysis required 
within the framework of the convention. Effective imple- 
mentation of combined chromatgraphic-mass spectro- 
metric methods requires an extensive database con- 
taining the retention indexes and mass spectra of all 
substances underguing identification. Such databases 
require tnany years to prepare and could not be adapted 
to supertoxicants that are either not on the list of banned 
chemical warfare agents or else newly synthesized and 
being used to bypass the convention. One possible alter- 
native method of identifying organic compounds that 
could be used effectively in analyses required in relation 
to the convention 1s a processing method in which 
spectra of 1on series are used to process chromatgraphic- 
mas; spectrometric data. This method 1s better than 
conventional methods in the following respects: it per- 
mits significant compression of computer databases, its 
algorithms and software are distinguished by their com- 
pactness and high speed, it yields unequivocal results 
because it is based on statistically processed data, it 
permits effective separation of all stages in the interpre- 
tation process, and it allows for refining of existing 
information based on new data. According to the pro- 
posed method, ion spectra are calculated for the indi- 
vidual members of a homologous group and then used as 
a basis for deriving the averaged 10n series spectrum for 
the entire homologous group. Calculaiion of the ton 
series spectrum for an individual group member 1s based 
on reducing the starting mass spectrum in which the 
number of fragment ions during electron ionization 
amounts to several dozen. For this purpose, fragment 
ions are grouped into individual series (14 in al). The 
total intensities of each 1on series are expressed as 
percentages of the total intensity of all of the fragment 
ions in the starting mass spectrum and thus assume the 
appearance of ion series spectra for an individual 
member of the homologous group. A series of experi- 
ments was conducted to confirm the possibility of usi: 2 
the proposed method with homologues of compounds 1n 
the first three groups of toxic chemicals in List 1. Figures 
3, tables 3; references 5: 4 Russian, | Western. 
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Ways of Solving the Problem of Destroying Type 
VX Organophosphorus Toxic Substances 
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ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. DL. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 16-19 


[Article by A V. Shantrokha, candidate of chemical 
sciences, V.V. Gornmay, candidate of technical sciences, 
V.I. Kholstov, doctor of chemical sciences and professor, 
‘’ 1. Danilkin, candidate of military sciences, N.A. Pakh- 
omov, candidate of technical sciences, Yu.V. Tara- 
sevich, and Yu.A. Klimentyev, candidate of technical 
sciences; UDC 623.459.004.74:661.718.1] 


[FBIS Abstract] Most of the methods that have thus far 
been suggested for used in destroying type VX toxic 
organophosphorus materials have called for subjecting 
them to chemical processing and then destroying the 
reaction mass by burning. Leaving the pros and cons of 
such methods aside, it should be said that such processes 
will inevitably result in the irrecoverable loss of valuable 
reaction mass components. The simple but effective 
technique of neutralizing type VX toxic organophos- 
phorus materials by hydrolysis therefore seems much 
more economical. Hydrolysis 1s the most studied type of 
reaction involving organophosphorus compounds, and 
its use as a neutralization method will not prevent the 
recovery of valuable aminomercaptans, acid esters, and 
disulfides from the reaction mass left after neutralization 
of type VX organophosphorus materials. Of course, 
some of the compounds formed as a result of hydrolysis 
of organophosphorus compounds ere highly toxic. Sev- 
eral classes of compounds such as surfactants (in partic- 
ular, the oxime |-n-dodec yi-3-pyridinium iodide) signif- 
icantly accelerate the hydrolysis of organophosphorus 
compounds. A hydrolysis-based neutralization process 
in which a heterophase VX-H,O system was subjected to 
vibrations sufficient to ensure complete mutual dissolu- 
tion of all components has been developed that results in 
acceptable neutralization levels and reaction mass with 
acceptable toxicity levels. Such products may be stored 
safely. When yperite to which water has been added 1s 
stored for 3 months in an unheated room with an average 
air temperature of 20°C, for example, the reaction mass 
formed had a toxicity conforming to risk class III. 
Several techniques may be used to recover valuable 
chemicals, especially aminomercaptans, from the reac- 
tion mass remaining after hydrolysis. A process has, for 
example, been worked out for recovering bis(2- 
N,N-dialkylaminoethyl)sulfide in yields as high as 80 
percent. Studies conducted by the authors have estab- 
lished that methylphosphonate-containing wastes may 
be neutralized by roasting them together with nitrates 
(specifically, potassium nitrate). After a temperature of 
390°C has been reached, the process continues sponta- 
neously. The resultant mixture of potassium phosphate 
and nitrate may be used in mineral fertilizers, and the 
process may be implemented on the basis of the standard 
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high-temperature equipment used in chemical process 
industries. Tables 4; references 27: 18 Russian, 9 
Western. 


Neutralizing Type VX Toxic Organophosphorus 
Materials by Hydrolytic Lignin 
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ZHURNAL (ZHURNAL ROSSIYSKOGO 
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[Article by L.N. Aleksandrova, A.S. Kopaney, 1! 
Kuganskiy, candidate of technical sciences, V.S. Polya- 
kov, candidate of technical sciences, and V.V. She- 
luchenko, candidate of chemical sciences; UDC 
661.718.1:623.459.004, 74] 


[FBIS Abstract] A process was developed for using 
hydrolytic lignin to neutralize type VX toxic organo- 
phosphorus, compounds. Hydrolytic lignin is a complex 
consisting of lignin (40-88 percent), difficultly hydrolyz- 
able polysaccharides (13-45 percent), resins and lignin 
complex (5-19 percent), and ash components (0.5-10 
percent). The composition of hydrolytic lignin as a 
by-product of the chemical processing of wood depends 
on the type of raw material and process to which the said 
raw material is subjected. From a consistency stand- 
point, hydrolytic lignins are reminiscent of wet dark 
brown sawdust. It contains up to 65 percent moisture 
and generally no more than 2 percent acid (as calculated 
for H,SO,). Tests of a number of samples of hydrolytic 
lignin have established it to be an effective sorbent of 
large organic molecules such as those of type VX organ- 
ophosphorus compounds. Specifically, the samples of 
hydrolytic lignin studied were determined to have an 
effective pore radius of more than 23.0 nm, specific pore 
surface of 24-42 m?/g, maximum micropore adsorption 
space of 4.16-5.4 x 10° cm*/g, and adsorption energy of 
12.45-11.14 kJ/mol. Experiments have established that 
an acceptable degree of neutralization of type VX orga- 
nophosphorus compounds may be achieved in a reason- 
able amount of time when VX:lignin ratios of 1:0.3 are 
used. Fairly complete reaction of VX and lignin was 
achieved after about 40 minutes at VX:lignin ratios of 
both 1:0.6 and 1:1. rurther experiments established that 
using a reaction temperature of 120°C results in virtually 
complete transformation of type VX organophosphorus 
compounds within about 20 minutes, which 1s com- 
pletely acceptable from a practical standpoint. The fol- 
lowing process was recommended as optimal: use of 
lignin with a moisture content of 3 percent by weight in 
a VX:lignin ratio of 1:0.6 at a process temperatire of 
160°C for 60 minutes. Tests of the process conducted 
with commercial-grade samples of VX containing 81-87 
percent VX by weight, 8-10 percent identifiable impurt- 
ties, and 5-9 percent unidentifiable impurities estab- 
lished that the type of lignin used does not affect the 
toxicity indicators of the resultant reaction masses, 
which means that all hydrolytic lignin may be used for 
the neutralization process. The reaction masses formed 
in the neutralization process were categorized as 
belonging to the risk class 1V. The main drawbacks of the 
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proposed process are its various technological complex- 
ities, such as those involved in the operations of pre- 
paring and loading the lignin (which poses a fire and 
explosion hazard in its dry form), unloading the solid 
reaction mass from the neutralization reactor, and trap- 
ping the volatile components formed during thermal 
decomposition of VX and the lignin itself. Figures 2, 
table |; references 4 (Russian). 


Chemicotechnological Directions in the Problem 
of Destroying and Recovering Toxic Vesicants 


947M0091F Moscow ROSSIYSKIY KHIMICHESKILY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVWA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 23-25 


[Article by A.V. Shantrokha, candidate of chemical 
sciences, V.V. Gormay, candidate of technical sciences, 
N.K. Gusarova, doctor of chemical sciences, I.A. Dor- 
feyev, candidate of chemical sciences, V.1. Danilkin, 
candidate of military sciences, L.F. Shcherbakova, V.R. 
Rembovskiy, doctor of medical sciences, and N.A. 
Pakhomov, candidate of technical sciences; UDC 
623.459.004.74] 


[FBIS Abstract] Experience has confirmed the feasibility 
of creating processes to destrov toxic vesicants that meet 
strict ecological, economic, and operations require- 
ments. Processes of high-temperature treatment in oxi- 
dizing or reducing media are being used successfully to 
destroy large batches of highly toxic materials and 
recover the resultant by-products. Although high- 
temperature oxidation is the method used most fre- 
quently to destroy organochlorine wastes, it 1s unsuitable 
for destroying vesicants for several reasons, including 
the following: the large amount of toxic agents involved, 
the significant investment required to construct the 
required facilities and production lines, the inadequate 
degree of waste combustion, the large amount of arsenic- 
containing waste created when yperite-lewisite mixtures 
are burned, and the process’ high energy requirement. 
One possible alternative 1s chemical processing and 
combustion. The combination of chemical processing 
and combustion would produce a synergic effect, and the 
amount of waste generated could be reduced by recov- 
ering the most valuable components of the reaction 
mixture. Yperite’s by-products, for example, could be 
processed into a broad range of useful products. Virtu- 
ally all methods of neutralizing yperite that have been 
proposed to date call for recovering one or more of the 
following of its neutralization products: sulfoxide; bis(2- 
ethoxvethyl)sulfide; polysulfides; polysulfidosulfoxides; 
complexes with TiCl,, SiCl,, and AICI,; and divinylsul- 
fide, divinylsulfoxide, and 2-chloroethylvinylsulfide. 
The main obstacle preventing full-scale recovery of com- 
mercial-grade yperite is the fact that much stored yperite 
contains significant amounts of impurities. The impurity 
levels in batches of yperite that have been stored in tron 
containers for 40 years amount to 15 percent or more. 
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The impuri v levels of commercial-grade yperite to 
which stabilizers (aniline and olefin oxides) have been 
added are under 10 percent, however. Commercial-grade 
yperite may possibly be used to synthesize polymers, 
including high-molecular compounds that are the basis 
of polysulfide rubbers (thiokols). Commercial-grade 
yperite may also be used in the synthesis of starting 
compounds for producing other commercially valuable 
products; for example, in processing yperite a 20 percent 
water-alcohol solution of potassium hydroxide produces 
bis(2-ethoxyethyl) sulfide, which can in turn be used to 
produce surfactants, plasticizers, anticorrosion agents, 
insecticides, solvents, and other valuable products 
Another method of neutralizing yperite is based on 
processing yperite solutions in petroleum products (e.g., 
heptane) with TiCl,, SiCl,, and AICI, to form complexes 
with the general formula S(CH,CH,C1) MCI, (where M 
= Ti, Si, Al and n = 3, 4). By subjecting neutralized 
yperite-lewisite mixtures to alkaline hydrolysis under 
interphase catalysis conditions, it may be possible to 
recover arsenic compounds from them. Table 1; 
references 21: 17 Russian, 4 Western. 


Problems in Obtaining Arsenic and Ultrapure 
Arsenic Compounds Based on Lewisite 


947M0091G Moscow ROSSIYSKIY KHIMICHESKIY 
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[Article by V.A. Fedorov, academician of the Russian 
Academy of Natural Sciences, A.A. Yefremov, doctor of 
chemical sciences, Ye. Ye. Grinberg, E.G. Zhukov, can- 
didate of chemical sciences, Yu.I. Baranov, candidate of 
chemical sciences, B.A. Kuznetsov, candidate of chem- 
ical sciences, V.P. Potepalov, candidate of technical 
sciences, and V.I. Kholstov, doctor of chemical sciences 
and professor; UDC 623.459.454.004.74:661.641] 


[FBIS Abstract] Russia has no arsenic ore deposits, and 
pure arsenic and ultrapure arsenic compounds are not 
commercially produced in the country. Russia’s main 
sources of arsenic are the minerals realgar (As,S,), 
opriment (As,S,), and arsenopyrite (FeAsS). In view of 
these facts, a comprehensive assessment of the feasibility 
of neutralizing the lewisite contained in chemical 
weapons and using it as a source of arsenic and ultrapure 
arsenic compounds was conducted. The following 
methods of neutralizing lewisite were compared from the 
standpoints of their feasibility as a stage in an arsenic 
recovery process: chlorination of lewisite by chlorine gas, 
high-temperature reduction of lewisite by hydrogen, 
high-temperature oxidation of lewisite, use of alcohol 
solutions of alcoholates of alkaline metals to process 
lewisite into trialkylarsenites, and alkaline hydrolysis of 
lewisite followed by electrochemical reduction of the 
reaction masses. Chlorination of lewisite by chlorine gas 
was deemed unsuitable as a method of recycling large 
quantities of lewisite but was recommended as an eco- 
nomically justifiable way of obtaining ultrapure metallic 
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arsenic in limited quantities. The method of alkaline 
hydrolysis of lewisite followed by electrochemical reduc- 
tion of the reaction mass was found to be the most 
promising, and it was recommended that priority be 
given to refining and implementing it. Next, the general 
process flows involved in reprocessing lewisite into ultra- 
pure arsenic and ultrapure As,O, by alkaline hydrolysis 
+ electrochemical reduction, reduction by hydrogen, 
chlorination, oxidation by oxygen, and alcoholysis were 
analyzed. The analysis confirmed the feasibility of orga- 
nizing an ecologically sound exclusively chloride process 
for processing the products of lewisite’s neutralization 
into ultrapure arsenic (with an arsenic yield of 99.0-99.5 
percent). The analysis further established that the main 
problem in launching the said process would be manu- 
facturing the off-standard equipment required for a 
module capable of processing 50 to 100 metric tons of 
arsenic yearly. In addition, a chloride-based process 
would necessitate that the building materials used meet 
very stringent corrosion resistance requirements. Next, 
series of experiments were conducted to assess the fea- 
sibility of obtaining ultrapure arsenic trichloride, arsine 
arsenic oxide (III), trialkylarsenites, and arsenic from the 
products of lewisite’s neutralization. The test batches of 
arsenic trichloride were successfully used to produce 
gallium arsenide single crystals and epitaxial structures, 
as well as ultrapure arsenic, the test batches of arsine 
were confirmed to meet the requirements set for use in 
the microelectronics industry, the test batches of trialky- 
larsenites were shown to meet the requirements estab- 
lished for materials used in electronics engineering, and 
the test batches of pure arsenic were used to grow 
epitaxial layers of gallium arsenide with a current carrier 
concentration at the level of | x 10'*/cm? and a mobility 
of more than 100,000 cm’/W-s. Figures 2, tables 4; 
references 47 (Russian). 


Main Technological and Ecological Aspects of the 
Problem of Destroying Yperite 
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[Article by I.N. Luganskiy, candidate of technical sci- 
ences, V.V. Sheluchenko, candidate of chemical sci- 
ences, I.N. Krotovich, candidate of chemical sciences, 
V.V. Chebotayev, V.A. Kholodova, and O.A. Papkova; 
UDC 623.459.452.004.74] 


[FBIS Abstract] To the extent possible, the methods 
developed and used to destroy chemical weapons must 
be universal. It is especially important that any method 
developed to burn them be universal. The method of 
high-temperature oxidation of chemical weapons 
(including yperite) was used in Russia but was aban- 
doned for several reasons, such as the following: the 
problems involved in guaranteed purification of the 
scrubber fluids and stack gases left after the burning, 
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safeguarding the burning process in general, and the 
chemical and physical changes that have occurred in 
most of the yperite that has been stored for lengthy 
periods of time. The following process has been pro- 
posed as a promising way of destroying stockpiled 
yperite in a manner that 1s safe for workers and the 
environment: In stage |, neutralize the yperite into 
reaction masses with low levels of toxicity. This would be 
done in an intermittent mode that would in turn make it 
possible to localize any developing accident and contain 
the limited amounts of toxic chemical involved in one 
cycle of the process. In stage 2, the reaction masses 
would be burned or reprocessed into one of several 
commercial products. A mixture of 90 percent monoet- 
hylamine and 10 percent ethyleneglycol would serve as 
the main reagent. This would make it possible to conduct 
the reaction under “mild” conditions, reduce the 
thermal effect of the reaction to 0.25 J/mol, keep the 
temperature in the reaction zone below 145°C, avoid the 
release of any gases, and avoid the need for any special 
equipment. A test batch of processed reaction mass was 
formed by a trial run of stage | of the proposed process 
on about S500 kg of yperite The neutralization by- 
products were determined to be only moderately haz- 
ardous (i.e., they belonged to risk class II] and had an 
LD.,. of 7,000 mg/kg). Physical and chemical tests per- 
formed on the reaction mass established that it contains 
N-(2-hydroxyethyl)thiomorpholine hydrochloride (31.2 
percent) and N-(2-hydroxyethyl)-2,6-dimethylthio- 
morpholine (18 percent), which could both be processed 
into materials of commerc.al value. Further studies 
confirmed that three thiomorpholine compounds could 
be isolated from the reaction mass in varying amounts 
depending on the temperature used to distill the organic 
layer. One important result of the studies performed 1s 
that they disprove previous calls to reyect burning reac- 
tion masses on the grounds that it 1s economically 
unfeasible and poses an ecological threat. References | 1: 
7 Russian, 4 Western. 


Using Polymerization Methods To Destroy 
Lewisite 

947M00911 Moscow ROSSIYSKIY KHIMICHESKILY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
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[Article by I.N. Luganskiy. candidate of technical 
sciences, O.A. Papkova, V.V. Chebotayev, V.A. 
Kholodova, and V.V. Sheluchenko, candidate of 
chemical sciences; UDC 623.459.454.004.74] 


([FBIS Abstract] A fundamentally new process has been 
proposed for using polymerization methods to turn 
lewisite into a water-insoluble high-molecular com- 
pound. 2-Hydroxyethylmethacrylate, which is produced 
commercially in Russia and which has a functional 
reactive hydroxyl group and easily polymerized meth- 
acrylic group, was used as the principal agent to neu- 
tralize lewisite and produce a reaction mass capable of 
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polymerization. Tributylamine was used as an acceptor. 
When a reaction zone temperature of 65°C was used and 
the reaction mass was held for 2.5-3 hours, the residual 
concentration of lewisite was as low as 10°* percent (by 
weight). Polymerization of the reaction mass was then 
conducted by using such initiators of radical polymer- 
ization as 2,2’-azo-bis-isobutyronitrile, tert- 
butylperoxide, and fert-butylhydroperoxide in amounts 
equal to 0.8-1.0 percent of the reaction mass at temper- 
atures ranging from 80 to 100°C for 3-4 hours. The 
resultant polymer was a hard, virtually water-insoluble 
mass belonging to risk class III (LD... = 340 mg/kg). The 
proposed process excludes the formation of process 
waste gases and wastewater, and the polymer that 1s left 
for burial is not an aggressive corrosive and does not 
decompose during protracted storage. The main draw- 
back of the new process is that when the polymer mass 
comes into contact with air and moisture under storage 
conditions, the tributylamine hydrochloride contained 
in it softens. This problem was remedied by using 
commercially produced 2-methyl-5-vinylpyridine as a 
hydrogen chloride acceptor. Comprehensive studies of 
the new polymerization-based method of destroying 
lewisite have established that it results in total neutral- 
ization of the toxic substance contained in lewisite, does 
not generate gas or fluid wastes, results in lower amounts 
of waste than military field and laboratory degassing 
methods do, lends itself to precision monitoring of the 
amounts of starting reagents and reaction mass, and can 
be monitored reliably with existing indicator equipment. 
Figure |; references 17: 16 Russian, | Western. 


Problem of Destroying and Recycling Adamsite 
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[Article by V.V. Gormay, candidate of technical sci- 
ences, V.N. Shapovalov, candidate oi chemical sciences, 
A.V. Shantrokha, candidate of chemical sciences, N.A. 
Pakhomov, candidate of technical sciences, V.I. 
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Krotovich, candidate of chemical sciences, and Yu.V. 
Tarasevich; UDC 623.459:661.718.2.004-74] 


[FBIS Abstract] Because of the arsenic contained in it, 
adamsite cannot simply be buried. Adamsite resists 
heating and remains persistent in the face of environ- 
mental factors. The first publications regarding methods 
of destroying adamsite appeared at the end of the 1940s. 
Combustion and pyrolysis were initially suggested as 
ways of destroying adamsite; however, both require 
extremely complex systems to extract and collect adam- 
site’s combustion products and are therefore extremely 
problematic to implement. At the end of the 1970s, 
Russian scientists developed a process for destroying 
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adamsite by fusing it with elemental sulfur at 160-165°C 
to form polymers that are virtually insoluble in water 
and most organic solvents and that contain a residual 
concentration of adamsite that 1s lower than the sensi- 
tivity threshold of the respective analysis method. The 
main drawback of the method was the large amounts of 
reaction mass remaining to be buried (several times 
larger than the amount of adamsite destroyed). All 
processes for destroying adamsite that are now being 
developed are geared toward recycling it into arsenic- 
containing products of commercial value. The most 
promising of such methods are those based on reduction 
of the adamsite and production of arsenic trichloride 
and synthetic biocidic products in which the dihy- 
drophenarsazine fragment has been preserved. Neutral- 
ization of the soil and rock in areas where adamsite has 
been buried is another important problem remaining to 
be solved. The proposed methods may be classified as 
methods of neutralization of contaminated soil, rock, 
and other materials in situ (on site) or off site at 
treatment stations or centers. Among the methods 
belonging to the first group are the following: decompo- 
sition of toxic products directly in the contaminated 
material by chemical or physical methods or a combina- 
tion thereof; decomposition of toxic products after they 
have been removed from the contaminated material by 
filtering, washing, distillation, etc., fixation (immobili- 
zation) of the toxic agent by absorption, cementing, 
vitrification, or encapsulation in concrete or asphalt; and 
decomposition of the degradation products of the mole- 
cules of toxic agent by neutralization of all waste gases, 
separation of the reaction mass’ components, or biodeg- 
radation. The main in situ methods that have been 
proposed are as follows: using mechanical physical treat- 
ment methods such as washing, filtration, or distillation 
coupled with heat treatment to remove all toxic impuri- 
ties from the material; fixation (immobilization) of the 
toxic agent through the methods mentioned above, and 
special treatment (degassing, heat treatment in oxidizing 
or reducing atmospheres, biodegradation, pyrolysis, 
etc.). Areas that have shown promise include immobil!- 
zation, thermal neutralization, extraction, plasma- 
chemical treatment, and in situ vitrification. A review of 
publications devoted to destroying adamsite indicates 
that a strategy formulated to eliminate the adamsite 
stockpile includes the following six steps: |) opening the 
burial site, suppressing the dust, removing the soil, and 
placing the arsenic-containing products in a repository; 
2) developing and implementing methods to destroy 
(recycle) the adamsite and its arsenic-containing decom- 
position products; 3) excavating and neutralizing any 
soil with high levels of arsenic, 4) immobilizing part of 
the neutralized and starting rock by cementing and 
microbiological neutralization methods, 5) dispersing 
part of the treated soil until an acceptable (from the 
standpoint of existing standards) arsenic concentration 
is achieved; and 6) restoring the fertility of the respos 
tory soil by adding a layer of fertile soil. Figure | 
references 17: 8 Russian, 9 Western. 
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Approaches To Evaluating Processes for 
Destroying Chemical Weapons 
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[Article by V.I. Kholstov, doctor of chemical sciences 
and professor, V.A. Zhdanov, candidate of technical 
sciences, and V.M. Koshelev, candidate of chemical 
sciences; UDC 623.459.004.74:65.015.3] 


[FBIS Abstract] The evaluation of processes of 
destroying chemical weapons should be based on quan- 
titative and qualitative criteria reflective of the process’ 
safety, ecological purity, effectiveness, and economy. 
Nineteen mathematica! formulas were derived for devel- 
oping specific criteria of all four types, and a schematic 
illustrating the process of using the various criteria to 
compare two processes was developed. The formulas and 
criteria were said to represent only ihe first trial steps 
along the path of evaluating chemical weapons destruc- 
tion processes, and further studies to correct and/or 
refine the criteria were called for. Figures 3; references 7 
(Russian). 


Alternative Ways of Destroying Supertoxic 
Chemicals Within the Framework of the 
Multifarious Conversion of the Defense Complex 


947M0091L Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEYV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 48-53 


[Article by N.A. Plate, academician of the Russian 
Academy of Sciences, Yu.A. Kolbanovskiy, doctor of 
chemical sciences and professor, and A.A. Ovsyannikov, 
doctor of physical and mathematical sciences and 
professor; UDC 623.459:661.718.1.004.74] 


{[FBIS Abstract] Lewisite is the only chemical weapon for 
which recycling appears to be an economically and 
otherwise feasible option. Proposals to recycle other 
types of chemical weapons, including those based on 
organophosphorus compounds, are not feasible for var- 
ious reasons, including expense, environmental con- 
cerns, and negative public response to products derived 
from chemical weapons despite the safety of the said 
products. Scientists at the Russian Academy of Sciences 
have collaborated with specialists from industry and the 
military to develop their own approach to creating a 
process to destroy chemical weapons. Their approach ts 
based on the idea that the optimum is to develop a 
process that can be used to both destroy chemical 
weapons and solve other ecological problems that 1s also 
suitable for solving and to integrate implementation of 
the said approach into the conversion of the defense 
complex. This may be accomplished by developing a 
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chemical weapons destruction process in which liquid- 
propellant jet engines and internal combustion engines 
are used in processes of deep oxidation conducted at 
high temperatures. Experiments were conducted in 
which a small liquid-propellant jet engine with a capacity 
of 100 g fuel/s was used as a reactor for destroying 
diisopropylmethylphosphonate [DMP] (which was used 
to simulate the nerve gas sarin). The reactor based on the 
liquid-propellant jet engine was equipped with two fuel 
tanks (one holding pure fuel and one holding DMP). At 
the beginning of the jet engine’s operating cycle, it was 
powered by pure fuel. DMP was then added to the 
engine’s chamber. Gas chromatographic analysis of sam- 
ples of fuel extracted during the stage of oxidation of the 
toxic material indicated that a degree of DMP conver- 
sion of 99.9999995 percent had been achieved. The 
concentration of DMP was reduced from 1,000 to 5 x 
10° mg/l. Another promising alternative way of 
destroying chemical weapons involves the use of a chem- 
ical compression reactor. A chemical compression 
reactor 1S a piston machine that was created at the 
Petrochemical Synthesis Institute iment A.V. Topchiyev 
on the basis of a series-produced diesel engine. It pro- 
vides the high temperatures required for deep oxidation 
in two ways: pulsed adiabatic compression of preheated 
reagents and the combustion products of the fuel-solvent 
and toxic material. The mechanical diagram of the 
chemical compression reactor used in the experiments 
was based on a crosshead with an elastic link between the 
crosshead and piston, which makes it possible to avoid 
peak loads on the crank-connecting rod mechanism. 
Experiments in which the said chemical compression 
reactor was used to burn DMP established that it too 
results in very high degrees of conversion. When a 
mixture of fuel and O, was used in the reactor at a 
temperature of 2,000 K, a starting concentration of 
DMP of 15 mg/l was reduced to 1.5 x 10° (for a 
99.99999 percent degree of DMP conversion) tn a single 
cycle. The problems that heterogeneous inclusions (poly- 
mer formations, peeled paint and varnish, scale, metal 
chips) in the toxic chemicals extracted from ammunition 
and various tanks/drums in which toxic chemicals were 
stored pose when liquid-propellant jet engines and chem- 
ical compression reactors are used were discussed along 
with possible ways of solving them. Special attention was 
paid to the possibility of having a chemical compression 
reactor operate in accordance with a compression engine 
cycle. Figures 7 tables 2. 


Risk Analysis—Methodological Basis of 
Safeguarding Chemical Process Facilities 


Y947M0091M Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. DI 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 54-61 


[Article by V.G. Gorskiy, doctor of technical sciences 
and professor, V.K. Kurochkin, doctor of chemical sc1- 
ences and professor, K.M. Dyumayev, corresponding 
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member of the Russian Academy of Sciences, doctor of 
chemical sciences, and professor; V.N. Novoseltsev, can- 
didate of technical sciences, and D.L. Braun, candidate 
of technical sciences; UDC 623.459.004.74] 


{[FBIS Abstract} Accurate analysis and estimation of the 
risk existing at the chemical process facilities involved in 
destroy ng chemical weapons are a natural extension and 
development of systems reliability research wherein 
system failures are analyzed in connection with their 
hazardous consequences for people. Analysis of risk in 
the chemical industry was begun in Russia at the end of 
the 1980's under the supervision of Academician V.A. 
Legasov and is continuing today at a number of aca- 
demic and scientific institutions. Thus far, a fairly com- 
plete, well-structured theory of the risk existing in chem- 
ical process industries has evolved as that particular 
direction of mathematical modeling that is devoted to 
safeguarding duty personnel at industrial chemical facil- 
ities and the population and environment surrounding 
such facilities. The theory of the risk of chemical pro- 
cesses is distinguished by the following: the presence of 
the affective fictors associated with toxic chemicals; 
special terminology intended to describe the dynamics of 
accident development; detailed examination of combi- 
nation accidents involving various combinations of toxic 
chemical leaks, fires, and explosions; and sequential 
analysis of the consequences of possible accidents and 
determination of the probability of their occurrence. The 
theory of analysis of the risk of chemical processes 1s 
based on several fundamental concepts: hazard, risk, and 
incident. The concept “incident” is directly related to 
two subconcepts: manifestation of the incident (i.e., 
realization that an accident has occurred) and realization 
of the incident (quantitative description of the results of 
the fact that an incident has occurred). The following 
five-step procedure for analyzing the basic hazards at a 
facility has been proposed: |) describe the system; 2) 
identify all hazards (through a qualitative analysis 
method such as the NAZOR [inspection] method; 3) 
specify a list of incidents (via the fault tree method); 4) 
specify an incident nomenclature (via the postincident 
event tree method and including hazard indexes); and 5) 
begin analyzing and evaluating possible consequences. A 
seven-step procedure for analyzing and evaluating pos- 
sible consequences of incidents, a nine-step procedure 
for conducting a frequency analysis of accident events, 
and a nine-step procedure for calculating the risk faced 
by a facility were also developed and discussed. The 
following steps were listed as critical to the process of 
adequately evaluating and managing risk at facilities 
involved in destroying chemical weapon: |) conduct a 
thorough analysis of existing models and algorithms 
related to risk analysis and select the most suitable ones; 
2) modify existing or develop new models and algo- 
rithms so as to give consideration to the incompleteness 
and indefiniteness of source information; 3) develop a 
model of aggregate technogenic risk that gives consider- 
ation to the damage inflicted on personnel, the public, 
and the environment as a result of accidents at chemical 
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facilities and the said facilities’ “normal’’ operating 
modes; and 4) create user-friendly software and data- 
bases/database support that are suitable for use by indi- 
viduals who are not specialists in either mathematical 
modeling or programming. Figures 5; references 16: 7 
Russian, 9 Western. 


Principles of Protecting the Public in the Event of 
Accidents at Facilities Storing and Destroying 
Chemical Weapons 


947M009I1N Moscow ROSSIYSKIY KHIMICHESKLY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 61-65 


[Article by Ye.M. Meshcheryakov, candidate of military 
sciences, V.K. Silos, S.1. Grigoryev, candidate of tech- 
nical sciences, and N.I. Burdakov, doctor of technical 
sciences; UDC 623.459.004.74:331.43] 


[FBIS Abstract] Accidents involving the release of toxic 
chemicals from facilities storing and destroying chemical 
weapons may result from a number of natural and 
technogenic causes. The dimensions of the hazard posed 
by an accident at such facilities 1s directly proportional 
to the mass of toxic chemical released. The release of 
toxic chemicals may be accompanied by one or more of 
the following: pouring of toxic chemicals from their 
containers onto the underlying surface, persistence of a 
slick of toxic chemical on the underlying surface for an 
extended period of time, and evaporation of toxic chem- 
icals into the atmosphere under conditions conducive to 
their diffusion throughout the ground layer or atmo- 
sphere by wind or other meteorological conditions. 
Released chemical weapons pose a threat to the public’s 
life, health, and psychological and economic well-being. 
The following are basic principles of protecting the 
public in the event of accidents at facilities storing and 
destroying chemical weapons: continuity, timeliness; 
flexibility of managing the emergency; capability of 
emergency response; comprehensiveness of protecting 
the entire population; constant readiness of supernumer- 
aries to perform specified tasks: concentration of efforts 
on performing the main tasks involved in protecting the 
public, providing them with supportive services, and 
clearing accidents; and comprehensive implementation 
of protective and accident-clearing measures. The emer- 
gency response systems developed to protect the local 
population in the event of accidents at facilities storing 
and destroying chemical weapons should include at least 
two components: a facility (internal subsystem) emer- 
gency response system and a territorial subsystem that is 
a component of the Russian System for Prevention and 
Action in Emergency Situations [RSPAES]. The facility 
emergency response system would perform the following 
functions: prevent toxic chemicals from affecting the 
facility's personnel and surrounding population; contain 
the accident; keep the accident under control; and limit 
the physica! damage caused by the accident by imple- 
menting a system of organizational measures and by 
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using various equipment/agents. The territorial sub- 
system of the RSPAES would be responsible for the 
following: education and communication; rescue and 
other emergency operations and clearing the accident; 
provision of material and technical support; transport 
and evacuation; decontamination and preparation of 
solutions; fire fighting; and medical assistance. The 
specific workings of the proposed emergency response 
system were discussed by way of the example of the 
lewisite storage facilities in Kambarka and Gornyy. 
Figure |; references 2 (Russian). 


Quick Analysis at Facilities Storing and 
Destroying Chemical Weapons by Using Standard 
Chemical Surveying and Chemical Monitoring 
Equipment 


947M0091O Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.I 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 69-73 


[Article by O.V. Chebotarev, doctor of chemical sci- 
ences, A.A. Druzhinin, candidate of chemical sciences, 
V.A. Pashinin, candidate of chemical sciences, and A.N. 
Sinitsyn, candidate of chemical sciences; UDC 
623.459.004.74:543}] 


[FBIS Abstract] The processes conducted at facilities 
involved in the storage and destruction of chemical 
weapons can be monitored sufficiently effectively at 
both the process anc environment levels by using the 
standard chemical surveying and chemical monitoring 
equipment that is currently used by Russia’s army. 
Military chemical laboratories intended for operation 
under field conditions are capable of analyzing samples 
of soil, plant life, water, snow, foodstuffs, and forage, as 
well as samples taken from the surfaces of various 
objects. Because of the importance of using correct 
sampling procedures, it would be best if all samples are 
collected by trained laboratory personnel using special 
equipment. Russia’s military currently has seven stan- 
dard indicator tubes capable of detecting the following 
toxic chemicals with the following sensitivities (in mg/1): 
chloroacetophenone, | x 10%; adamsite, 2 x 10%; o- 
chlorobenzylidenemalonodinitrile, 5 x 10%; dibenz- 
(b,f)-1,4-oxazepine, 4 x 10°*; yperite, | x 10°*; lewisite, 2 
x 10°*; and quinuclidyl-3-benzylate, 3 x 10°*. The stan- 
dard indicator film AP-1 can detect the toxic chemical 
VX in drops of at least 20 um. The following standard 
indicator papers may be used to detect the following 
toxic chemicals in drops larger than 200 um: tabun 
indicator paper, tabun; IB-la, VX; IB K-7a, yperite and 
lewisite; IB KU-1, yperite; and IB No. 570, nitrous 
yperite. The Russian military also has a number of 
semiautomatic and automatic gas detectors and gas 
alarms that have proven effective in detecting the toxic 
chemicals used in chemical weapons. The chemical mon- 
itoring kit supplied by the Russian navy to detect VX on 
painted and unpainted metal surfaces is also suitable for 
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use in quick analyses at facilities involved in the storage 
and destruction of chemical weapons. Tables 2; refer- 
ences 17: 15 Russian, 2 Western. 


Organizing 2 Computer System To Support 
Decision-Making During Accidents at Facilities 
Involved in Storage and Destruction of Chemical 
Weapons 


947M0091P Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTWA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 74-78 


[Article by S.G. Grigoryev, candidate of technical sci- 
ences, V.I. Kholstov, doctor of chemical sciences and 
professor, S.I1. Dneprovskiy, Yu.V. Tarasevich, and VI. 
Metechko, candidate of technical sciences; UDC 
623.488:623.459.004.74] 


[FBIS Abstract} Decision-making support computer sys- 
tems are key components of the emergency response 
systems of facilities involved in the storage and destruc- 
tion of chemical weapons. The functions of a decision- 
making support computer system during a facility's 
normal operation are as follows: issue reference informa- 
tion regarding the facility in the form of documents 
related to norms/standards and names/addresses of 
experts and responsible persons; provide users with 
current readings reported by the systems monitoring the 
facility and environment; estimate the risk and damage 
that would occur during various types of accidents; 
compile plans of action for the emergency response 
system’s subsystems in the event of an accident and 
simulate their interaction; and train all categories of 
individuals responsible for the functioning of the facility 
and its ancillary services. During localization of an 
accident’s center or clearing of an accident, a decision- 
making support computer system performs the following 
functions: issue users data reported by the systems 
monitoring the facility and environment; use a toxic 
chemical propagation model to estimate levels of toxic 
chemicals in all affected parts of the environment and 
refine the estimate based on data from the monitoring 
system; specify the accident’s parameters quickly and 
accurately; establish current atmospheric conditions; 
specify scenarios (plans) of action for those emergency 
response system subsystems involved in clearing a 
serious accident; display (graphically and as completely 
as possible) the current actions of the emergency 
response system’s subsystems and all pertinent informa- 
tion on a diagram of the facility and topographic map of 
the surrounding area; issue recommendations to help 
users reach the most effective decisions in given situa- 
tions; document all incoming information and store a 
chronology of the accident’s development in the com- 
puter’s memory or on external carriers; and after the 
accident has been contained and cleared, present a 
summary report concerning the incident’s cause and 
consequences and the effectiveness of the emergency 
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response system’s subsystems. The tasks performed by 
the decision-making support computer system are rele- 
vant to each of the following categories of users: duty 
personnel, the directors of the Russian System for Pre- 
vention and Action in Emergency Situations, experts, 
facility managers, and representatives of the local 
authorities and public. A decision-making support com- 
puter system should contain the following subsystems: 


cartographic support, accident simulator (capable of 


spatiotemporal modeling of accident situations), emer- 
gency response system scenario simulator, decision- 
making unit, database, knowledge base, and simulator 
for use in training facility personnel. When a decision- 
making support computer system 1s being developed. it 
should be created and tested in three versions as follows: 
demonstration version, a research prototype, and com- 
mercial version. Figure |; references 4: 2 Russian, 2 
Western. 


Modeling in Decision-Making Support Computer 
System During Accidents at Facilities Involved in 
Storage and Destruction of Chemical Weapons 


947M0091Q0 Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVWA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 78-81 


[Article by S.G. Grigoryev, candidate of technical sci- 
ences, S.1. Dneprovskiy, P.A. Redko, ana 1.0. Dzhuma; 
UDC 623.488:623.459.004.74] 


[FBIS Abstract] The modeling subsystem of a decision- 
making support computer system at facilities involved in 
the storage and destruction of chemical weapons 1s 
intended to facilitate the performance of various tasks 
before and during accidents. Before an accident has 
occurred, the subsystem’s functions are as follows: pre- 
dict possible accident situations and create optimum 
plans for responding to each type of accident; support 
staff training; and increase the level of knowledge of local 
authorities, public representatives, and the press 
regarding the consequences of possible incidents. During 
an accident, the subsystem’s designated functions are as 
follows: predict the course of the accident’s develop- 
ment; provide a picture of the accident based on up- 
to-the-minute data; and support the management and 
interaction of the emergency response system’s sub- 
systems. Depending on users’ needs, the modeling sub- 
system is capable of modeling the following: the topog- 
raphy of the region surrounding the facility at risk of an 
accident; the time of an accident’s development (abso- 
lute, from the standpoint of operations, and calculated 
from when the accident first began); structure, staffing, 
and equipment of the emergency response system; sche- 
matic of the actions of the emergency response system’s 
subsystems; weather conditions during the accident’s 
development; the accident’s center (its parameters); and 
spread of toxic chemicals (rate, direction, and other 
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characteristics). The modeling subsystem’s main struc- 
tures are designed to support the following main func- 
tions: serve as a source of reference information; predict 
accidents; monitor situations; and aci as a simulator for 
training personnel. The subsystem features permanently 
stored and variable information in special graphic files 
in either vector (Data Exchange Format [DXF]) or 
scanning (PCX) formats. The DXF format used 1s sup- 
ported by computer-aided design [CAD] software, which 
has been used to digitize a topographic map (scale, 
1:200,000 for the area in a 30-km radius around the city 
of Kambarka in the Udmurt Republic. Users desiring to 
work with the electronic map have the capability of 
including (excluding) individual categories of carto- 
graphic information, selecting the scale of the image, and 
scanning the map. The PCX graphic file format contains 
information about each pixel of an image in compressed 
form. The means and principles of using the modeling 
system of the decision-making support computer system 
were illustrated by way of the example of working with 
the topographic map of the 12 zones of the city of 
Kambarka while simulating a chemical accident. Figure 
1; references 3 (Russian). 


Principles of Representing Knowledge in a 
Decision-Making Support Computer System 
During Accidents at Facilities Involved in the 
Storage and Destruction of Chemical Weapons 


947MO009IR Moscow ROSSIYSKIY KHIMICHESKILY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 81-84 


[Article by I.1. Fedyayev, $.G. Grigoryev, candidate of 
technical sciences, 8.1. Dneprovskiy, and 1I.A. Dolin; 
UDC 623.488:623.459.004.74] 


[FBIS Abstract] The decision-making support computer 
system in place at facilities involved in the storage and 
destruction of chemical weapons must support the tech- 
nical and organizational measures required to ensure the 
taking of timely, adequate, and effective actions when 
the said facilities are operating normally and 1n the event 
of accidents. The correctness of any decision made on 
the basis of information obtained from a decision- 
making support computer system depends on the com- 
pleteness and accuracy of the information contained 1n 
the system’s knowledge base. Most of the information 
used in modeling various types of situations developing 
at facilities involved in the storage and destruction of 
chemical weapons 1s not formalized and inexact and 
cannot be used 1n a relevant manner without the appli- 
cation of knowledge-based logical-linguistic or semantic 
models. Specifically, knowledge regarding the following 
are required: processes occurring at the facility during its 
normal operation, changes in the working parameters of 
facility processes in various situations and in measure- 
ment information arriving from process control equip- 
ment and environmental monitoring systems; behavior 
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(possible actions) of the emergency response system 
when an accident is being cleared; and possible act’ons of 
the emergency response system based on information 
regarding the make-up and numbers of emergency 
response system forces and equipment. The method used 
to represent knowledge is a procedural method known as 
the object-oriented approach and is based on abstract 
data called objects. This makes it possible to signifi- 
cantly reduce the gap between the principles of modeling 
the subject area in question and the principles lying at 
the foundation of existing programming languages. Vir- 
tually all objects of a subject area in the decision-making 
support computer system have an adequate graphic 
image embodiment in the user interface. This in turn 
results in maximum ease of decision making. The situa- 
tive object (or element) has been used as the basic 
knowledge representation element in decision-making 
support computer systems. A situative object is a spa- 
tiotemporal autonomously acting unit that performs the 
functions specified in a scenario during the performance 
of a specific task. A situative object may include other 
situative objects (subobjects) generated based on the 
feature of membership. ‘A situative object may be a real 
engineering object (warehouse, drum, etc.), functional! 
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service, subdepartment, group of individuals, vehicle, or 
individual person. Situative objects may be represent- 
able or unrepresentable, constant or dynamic, and in one 
of the following states: moving in space along a specified 
route at a specified speed: standing in a spot and 
performing a job involving the use of materials for a 
specified period of time, waiting to perform some action, 
or receiving an order and transmitting information 
regarding execution of an order or some other data. 
Situations are represented by arranging the actions per- 
formed by objects in time-ordered sequences called 
scenarios. In the decision-making support computer 
system, the transition from abstract to more detailed 
descriptions of situations (or expert recommendations) 
is made by using the logical equation solvers of the 
respective emergency response system subsystems at the 
given facility. The process of representing knowledge in 
the modeling subsystem of a decision-making support 
computer system at facilities involved in the storage and 
destruction of chemical weapons is illustrated by way of 
the example of the lewisite storage facility in Kambarka 
in tae Udmurt Republic. References 5: 4 Russian, | 
Western. 
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ANALYSIS, TREATMENT, MINING 


High-Temperature Wear Resistance of 
Laser-Deposited Coatings on Heat-Resistant 
Materials With Dynamic Contact Due to 
Vibration Under Load 


947D0060A Minsk TRENIYE I IZNOS in Russian 
Vol 15 No 2, Mar-Apr 94 (manuscript received 
10 Mar 93) pp 227-236 


[Article by I.A. Vishnevetskaya, N.N. Golego, A.V. 
Solovyev, and V.S. Volkov, Scientific Research Institute 
of Aviation Technology and Production System in Kiev; 
Kiev Institute of Civilian Aviation Engineers; UDC 
621.375.826:620.194:621.9.048:621.822.6] 


[FBIS Abstract] An experimental study of laser- 
deposited coatings on heat-resistant materials was made 
concerning their wear resistance under approximately 
norma! service conditions characterized by a dynamic 
contact due to vibrations. Coatings of CrC, carbide 
powder with a Ni or Ni-Cr (nitrided Cr30N1i5T1) binder 
and coatings of heat resistant VZhL-2 nickel alloy or 
Ni-Cr (nitrided Cr30Ni5Ti) powder were deposited on 
bars of heat-resistant cast steels (ZhS-26, shock-resistant 
ZhS6U) and nickel alloys (VZhL-2, Ni-Co). They were 
deposited by treatment with a stationary normally inci- 
dent 4.0x1.5 mm? wide 1.5 kW laser beam, a bar to be 
coated sliding across the beam in reciprocating motion at 
a frequency of 200-250 Hz and a stream of coating 
powder fed into the treatment zone at a 45° angle at a 
rate of 0 2 0.3 g/s. Pairs of test specimens in the form of 
paral!vic pipeds, the coated bar flat and the mating bar 
wi‘n 2 protrusion providing a 10 mm? large flat contact 
area, were each welded to a holder and so placed on the 
free ends of two cantilever-mounted flat springs as to 
make contact with an interference fit. The fixture was 
held inside an electric adjustable-resistance furnace with 
stellite heater elements, where any temperature from 20° 
to 1300°C could be maintained by way of resistance 
regulation. Tests were performed in the fretting mode of 
reciprocating sliding, first under a static normal pressure 
of 26 MPa and then under a normal specific dynamic 
pressure of 26 MPa, in air at 1000-1200°C temperatures. 
The springs set into vibration at a frequency of 10 Hz 
with an amplitude of (+/-)200 um, each test lasting 10 
min and thus covering 120,000 vibration cycles. For 
comparative evaluation of the wear resistance, analo- 
gous test were performed with coatings deposited by 
argon-arc treatment. All test were followed by profilog- 
raphy and microstructural examination. Estimates of 
linear wear based on the results of this experiment 
indicate that, on the basis of three criteria (r.m.s. linear 
wear <,<, nonuniformity of friction path relief H, 
characterizing the r.m.s. defect probability, maximum 
surface roughness R,,,,,), for 1000-1200°C duty the laser- 
deposited coatings can be grouped into three classes. The 
best ones (class I: <,)>< 5 wm, Hy < 5 pm, R,,,, < 30 
um) are Cr,C, powder with Ni binder on bare ZhS-26 
steel. The intermediate ones (class Il: <,>< < 10 um, H, 
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< 10 um, R,,,. < 60 pm) are Cr,C, with Ni binder on 
bare ZhS6U steel. The worst ones (class Ill: <, < 10 
um, H,; < 10 pm, R,,,, > 60 um) are the carbideless 
VZhL-2 and Nichrome (nitrided Cr30Ni5T1). For blades 
of gas turbine engines made of cast steel or cast nickel 
alloys are, therefore, recommended Cr-carbide coatings. 
Figures 4; tables 3; references 6. 


Apparatus for Study of Metal Melt Characteristics 
947D0061A Kiev SVERKHITVERDYYE MATERIALY 
in Russian No 2, Mar-Apr 94 (manuscript received 

16 Apr 93) pp 7-12 


[Article by V.M. Perevertaylo. A.V. Zolotukhin, O.V. 
Loginova, L.G. Makarenko, L.Yu. Ostrovskaya, A.V. 
Gorbach, and VI. Vasilenko, Institute of Superhard 
Materials at Ukrainian National Academy of Sciences; 
UDC 620.181.4:541.183:536.02] 


[FBIS Abstract] An apparatus has been designed and 
built for the study of interactions at the liquid-solid 
metal interface and of its technologically important 
characteristics, including wettability and adhesion, while 
an alloy is melting-by-contact in a crucible. The appa- 
ratus consists of a 160 mm in diameter vacuum chamber 
with a 16 mm high x 20 mm wide furnace compartment 
and a 20 mm in diameter crucible inside, a water cooling 
system, an automatic control system, and a visual mon- 
itoring system. Heating and differential thermal analysis 
(DTA) of the melt are electronicaliy controlled so that 
the temperature can be swept over the 320-2320 K range 
at constant rates of 20 K/min, 50 K/min, 100 K/min, or 
held constant for up to 60 min. The crucible is mounted 
on a platform-thermostat carrying the two thermocou- 
ples, one for measuring the temperature of the test 
specimen and one for measuring the temperature of the 
standard specimen. The apparatus stands on a turntable, 
which is stepwise rotatable into eight different fixed 
positions. Temperature 1s measured by a W-W/Re20 
thermocouple and a Mo-W/Re20 thermocouple. Tests 
can also be performed with argon or helium filling the 
chamber to a pressure of 6.7 mPa. The apparatus draws 
a power of 3 kVA from a 380/220 V A.C network. The 
crucible inside the chamber is located between two 
diametrically opposite windows, in the path of a light 
beam coming from an outside source: a lamp with a 
hemispherical reflector. The light beam passes through a 
collimator before the entrance window and through a 
collimator behind the exit window. From here it ts 
picked up by a video camera taking pictures of the 
crucible content and the meniscus, then transmitting 
them to a monitor display panel. The more elaborate 
version includes an IBM AT/386 personal computer, 
with an AVER-2000 interface panel where the video 
images are encoded and a ADPA-14 panel for analog- 
to-digital conversion of the thermocouple readings. On 
the monitor display panel thus appear either images of 
the metal melt or DTA curves. With this facility the 
heating rate can be regulated smoothly over the 0-100 
K/min range. The vacuum chamber contains, in addition 
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to the furnace with insulating shields, also optical instru- 
ments for measuring the melt drop characteristics. An 
auxiliary vacuum chamber on top of the main one and 
separated from it by a water-cooled partition contains a 
pot with the alloy material, for varying the melt concen- 
tration. The electronic control niodule consists of: 1. an 
amplifier of two thermocouple output signals followed 
by a generator of temperature-difference signals (which 
are fed to a recording instrument); 2. an interactive 
timing and programming set followed by a 
proportional+integral+derivative regulator and then a 
thyristor regulator feeding signals to the furnace. The 
apparatus was tested with crucibles made of g aphite 
(grade MPG-6. “Le Carbone’, very-pure M(.) and 
holding Ni-Co or Ni-Fe melts at 1550°C under a vacuum 
of 6.7 mPa. The concentration dependence of wettability 
and the DTA curves reveal the melting-by-contact tem- 
peratures of the two alloys: that of the the Ni-Co alloy 
near the 1330°C eutectic point of the Ni-C system and 
that of the Ni-Fe alloy near the 1250°C eutectic point of 
the Fe-C system. Figures 3; references 8. 


New Class of Materials for Automobile Industry 
947D0058A Moscow TSVETNYYE METALLY 
in Russian No 6, Jun 94 pp 43-46 


[Article by Yu.V. Shmakov, M.V. Zenina, and V.M. 
Fedorov, All-Russian Institute of Light Alloys; UDC 
629.113] 


{[FBIS Abstract] A “powder metallurgy” method of 
rapid crystallization at rates as high as 1000 K/s has 
been developed at the Institute of Light Metals and by 
this method have been obtained four new classes of 
aluminum alloys especially for automotive parts: |. 
high-silicon cast alloys AK21 and AL25 (foreign equiv- 
alents Mahle 138, KS 280, KS1276) and grade 1379 
Al-Si-Cu alloy for pistons and liners; 2. high-strength 
grades 01959 and 1969 Al-Zn-Mg-Cu alloys for con- 
necting rods and pinions, gears; 3. heat-resistant grades 
01419 Al-Mn-Cr-Zr and 01435 Al-Cr-Zr alloys for 
mufflers and exhaust pipes operating at 400°C; 4. 
high-resistivity (10-12 wQ.cm) grade 01417 wrought 
Al-Mn-Cr-Zr-Cu alloy for doors, hoods, and trunk 
covers. Figures 4; tables 4. 


Implementation of Udokan Project Requires 
Professional Approach 

947D0059A Moscow TSVETNYYE METALLY 
in Russian No 6, Jun 94 pp 4-6 


[Article by A.Z. Petrenko, State Commission for Eco- 
nomics at Russian Feder.tion’s Ministry of the 
Economy; UDC 622.669.3} 


[FBIS Abstract] Implementation of the Udokan mining 
project, extraction of copper from among the world’s 
largest deposits, requires a comprehensive and global 
business approach for ensuring an economically as well 
as technically sound recovery of the 200,000 tons annual 
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copper production deficit since 1992 due to decreased 
copper extraction and processing in Russia along with 
decreased copper imports from Kazakhstan, Uzbekistan, 
and Mongolia. Management of the Udokan Company 
will have to devise the best exploration, ore mining, and 
ore processing program on the basis of applicable feasi- 
bility criteria, copper supply and demand on the world 
market, and metallurgical problems arising in treatment 
of copper concentrate. Cost analysis and pricing sched- 
ules will be needed for ensuring profitability of this 
enterprise. There must, moreover, not be allowed any 
artificially induced cutback of capital investment in the 
project. Serious attention will have to be paid to prob- 
lems of industrial land development and to its societal as 
well as ecological impact in the affected regions. The 
global demand for copper is at this time rather low but 
stable, the price being about $2000 per ton and falling. 
Meanwhile, a 200,000-300,000 tons annual production 
of copper concentrate from Udokan ores is now seen to 
be attainable. Tables |; references 4. 


COMPOSITE MATERIALS 


High-Temperature Creep of Refractory Ceramic; 
Kinetics and Effect of Test Conditions 


947D0057A Moscow OGNEUPORY in Russian 
No 6, Jun 94 pp 2-8 


[Article by V.S. Bakunov, doctor of chemical sciences, 
Institute of High Temperatures at Russian Academy of 
Sciences; UDC 666.3.017:620.172.21] 


[FBIS Abstract] The author has made experimental 
studies concerning high-temperature creep of compact 
sintered polycrystalline refractory ceramics, that is their 
relatively slow irreversible deformation under contin- 
uous loads below their yield point at high temperatures 
and especially the role of their structural characteristics 
on this process. Eight specimens were tested in four- 
point bending under constant loads up to 5 MPa at 
constant temperatures up to 2000°C: trigonal AI,O, 
(corundum), cubic MgO, cubic MgO.Al,O,, cubic MgO. 
Cr,0,, cubic CeO,, stabilized cubic ZrO,, rhombic 
3A1,0,.2Si0, (mullite), hexagonal BeO, their porosity 
not exceeding 4% and their total impurity content not 
exceeding 0.3%. Measurements were made with instru- 
ments having a sensitivity of 0.02 um. The deflection 
was recorded automatically over lengthy periods of time 
under the various test conditions, the strain rate varying 
over the 0.1-10°° h’ range. It was each time determined 
from the creep curves, the latter thus yielding its tem- 
perature and load dependence. The subsequently deter- 
mined stress rate dependence of the Zener-Holloman 
indicates an almost ductile behavior of all eight mate- 
rials. Additional tests performed with specimens inside a 
vacuum furnace revealed structural changes with time, 
including gradual recovery of the oxygen content 
attended by changes in the magnitude of the creep 
activation energy Q (kJ/mol.). For evaluating the role of 
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structural characteristics on the creep process, a struc- 
tural parameter is introduced which combines the coef- 
ficient in the expression for the exponential temperature 
dependence of the strain rate during creep and the 
proportionality factor in the expression for the stress 
dependence on the strain rate during creep. A relation 
between this structural parameter S and the creep acti- 
vation energy Q is established by considering the analogy 
between chemical and creep kinetics. For the eight 
materials under light loads at high temperatures this 
relation is found to very closely fit the linear equation log 
S = 0.1Q - 3. Figures 14; tables 2; references 16. 


METALS 


Effect of HF on Impedance of Acid Corrosion of 
Titanium 


947D0043A Moscow ZASHCHITA METALLOV 
in Russian No 3, 1994 pp 287-290 


{[Kuchukbayev, Kh. G. and Kichigin, V. I., Natural 
Sciences Institute, Perm State University; UDC 
620.193:537.311.6 


[FBIS Abstract] The impedance of a 2-mm diameter 
titanium electrode at the free corrosion potential in 1-4 
M sulfuric, 4 M hydrochloric and 0.1-4 M nitric acids 
containing HF additive in concentrations varying from 
10°* to 10°? was measured within a frequency range of 
10° to 10°°. A new corrosion mechanism is proposed 
for sulfuric and hydrochloric acid solutions containing 
HF, in which HF acts as a catalyst in electrochemical 
stages and as a complex former in the chemical stage. 
In nitric acid solution ‘he impedance of titanium had 
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significantly different characteristics: It was found to 
develop an inductive component in the low-frequency 
range in the course of active corrosion. 


Contribution of Marine Aerosols to Atmospheric 
Corrosion of Metals 


947D0043B Moscow ZASHCHITA METALLOV 
in Russian No 3, 1994 pp 296-307 


[Sirekalov, P. V. and Panchenko, Yu. M., Russian 
Academy of Sciences Institute of Physical Chemistry; 
UDC 620.193.21] 


{[FBIS Abstract] Data on marine chloride aerosols 
obtained with wet and dry collectors at Murmansk, 
Viadivostok and Batumi were analyzed in relation to 
wind characteristics, distance from shore, degree of 
surface exposure and effects of rain. Winds blowing 
landward were found to be the dominant factor deter- 
mining transport of aerosols inland. Below 5-6 m/sec 
transport depends linearly on wind velocity, while 
above this limit the relationship becomes exponential. 
The amount of aerosol that settles on surfaces is 
directly related to the product of wind velocity and 
duration. The concentration of settled aerosol is max- 
imum within several hundred meters from shore, 
decreasing by one or two orders of magnitude 5-15 km 
inland. Because settled aerosols are easily washed off of 
surfaces by rain, the quantity of chlorides remaining on 
metal is inversely proportional to rain intensity and 
duration. Salts accumulate and remain on metal sur- 
faces more readily when the latter are protected from 
rain. The data permit calculation of the anticipated 
rate of metal corrosion when wind and rain character- 
istics and atmospheric salt content are known. 
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RAS Computer Center Director on Facility 
Upgrade Problems 


947G0045A Moscow POISK in Russian 
No 29, 5-11 Aug 94 p 5 


[Interview with Yuriy Yevtushenko, Russian Academy 
of Sciences Computing Center Director, by Mikhail 
Buben. First paragraph is introductory in source text.] 


[FBIS 1 ranslated Text] Not long ago one could only sadly 
reconcile one’s self to the fact that the Russian Academy of 
Sciences Computing Center had exhausted all the possibil- 
ities for using the old equipment which had been in 
operation there for a long time. Now the situation has 
changed drastically. The Computing Center has purchased 
first-class computing equipment and the software for it 
with its own hard-earned money. A distributed network 
with the newest equipment has been created. The equip- 
ment, by the way, meets the terrible restrictions of the 
KOKOM [expansion not given]. As a result, if one leaves 
supercomputers out of the discussion, the Computing 
Center now is on the same level as many modern Western 
European universities. But here is the paradox: not long 
ago one could read in Izvestiya about how the Russian 
Academy of Sciences Computing Center had fallen into 
decline. What is the truth? The issue 1s an tnteresting one 
One could deceive one’s self by turning a blind eye to 
various ills which affect not only the Computing Center, 
but an absolute majority of academic institutions. In fact, 
with new supermodern equipment, the activity of scien- 
tific personnel at the center could be insured for a min- 
imum of five years. But how long will wages hold out? The 
Computing Center has all the pre-requisites for entering 
into fundamental research and development for large 
machines on the world level, but Russia does not yet have 
the demand of a computer market for these scientifically 
intense developments. The team could live comfortably in 
another country, or in Russia in another time, on applica- 
tions, but this is not occurring. Why? Our Poisk correspon- 
dent [Mikhail Buben] discussed this matter in detail with 
the director of the Computing Center, Yuriy Yevtushenko. 


Buben: Yuriy Gavrilovich, first of all tell me where 
you got more than a million dollars for this unique 
equipment? 


Yevtushenko: We earned the money from Tetris, the first 
and one of only a few Russian computer games “for 
grown-ups.” It was well received in the world’s markets 
and was successful. We got good money from it, which we 
used to buy typographic equipment, computers, and other 
consumer goods for $400,000 as prizes for our employees. 
Many acquired computers, televisions, refrigerators, etc. 
This was a unique phenomenon for the Academy of 
Sciences. But,of course, the Gaydar government under- 
mined us. The Computing Center put away another mil- 
lion dollars at the Foreign Economics Bank. The money we 
saved up covered the creation of a rather powerful local 
network. The network consists of equipment from Sun: 15 
workstations (SPARCstations) running under the 
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SOLARIS operating system. The system also as two espe- 
cially good machines, the SPARCstation 10/41. We also 
acquired and included in the open environment which we 
created a transputer system from Parsytec, which runs 
under PARIX (similar to UNIX). It consists of 64 trans- 
puters and 1s somewhat like a supercomputer, but oper- 
ating under somewhat different principles. 


Parallel processing 1s one of the most popular trends in 
computational mathematics. Transputer systems make it 
possible to develop methods and algorithms for parallel 
computation, which 1s the only way to increase the 
performance of systems by a factor of ten, or a hundred. 
We hope that in time our Parsytec system will have 128 
and even 256 processors. That software is on hold, aid 
we are adding only hardware, which is much more 
inexpensive than buying both at one time. 


Buben: Have you acquired hardware and software? 


Yevtushenko: Yes, both. Now our entire software line is 
licensed, so none of us 1s guilty of piracy. We have 30 
access points to the local network and each has a license. 


Buben: And all of this commerce passed through 
KOKOM without a problem? 


Yevtushenko: We passed through all the circles of hell of 
KOKOM getting the hardware. To speak of actually 
removing restrictions 1s like replacing a sick person's 
head with a healthy one to restore his health. Actually, 
when Yeltsin visited the EC, where the extremely impor- 
tant issue of removing restrictions was addressed, 1t was 
said that hencefor th there would be no restrictions. But 
according to their rules, all of the responsibility for 
COCOM restrictions now lies with the supplier-nations, 
who have the same policy that they did before. The US 
has always voted against, and today they are voting the 
same way: secrets are simply something no one wants to 
reveal. Politics interferes in our affairs as well of course. 
We received authorization more than a year ago, but we 
have not yet received everything that we ordered. For 
example, we have not been given a license for fiber 
optics, so we have to switch to twisted pair cable. We 
were given equipment with a data transmission speed ten 
times worse than what we asked for. 


The Cray was immediately rejected: unthinkable 
requirements were advanced. We would have been tn 
conflict with COCOM for the rest of our lives. Moreover, 
the Crays are gradually coming to naught. Then we 
decided that for our working equipment we needed 
“majestic” equipment plus a transputer system, which 
we bought in Germany. This interested the Germans 
very much. Despite the power and compactness of 
transputer stations, they are not in widespread use in 
Europe. There is too much equipment in Europe, so this 
is not such a big sensation. Parsytec held a presentation 
at our center, and somewhat earlier at Moscow State 
University. The possibilities for using transputer equip- 
ment were pointed out. I had a very clear impression 
about using their system to process railroad data. It 1s 
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equipped with hardware which can calculate the number 
of cars in trains, process data and document it. The firm 
specializes in the production of real time systems, for 
example, systems to track a moving object. This also has 
defense applications. But we have the obligation to use 
the system only for peaceful means. 


Buben: Has the Computing Center already started 
developing pr ojects for these large machines? 


Yevtushenko: We have always developed projects for 
large equipment, but we were the first to acquire 
machines of this class. A violinist needs a violin. Now we 
have one. Our guys have attached the “violin” to the 
Internet and are already reaching the US via satellites. 
The antenna is on the building of the Presidium of the 
Russian Acad emy of Sciences. 


In addition to personal computers, which have long been 
used for “popular” work, we now have the ability to use 
powerful “majestic” equipment and parallel systems. 


Buben: Nonetheless, the popular work of letris saved you... 


Yevtushenko: Yes, this was the only thing that helped us 
out of our situation. But there is also a problem: we can’t 
make any :nore money off Tetris. We can thank our 
legislation for that. We cannot receive money for Tetris 
any more because of out dated laws. [At the time] the 
game’s authors couldn’t turn anywhere else but to their 
home institute [to sell the product], so the money came 
to the Computing Center. Since then, none of our 
colleagues has brought one commercial software product 
for subsequent sale to our institute. Instead, they have 
entered into agreements “‘under the table” so to speak 
with various comm ercial enterprises where they are paid 
significantly more than they would get if they sold their 
software through the Computing Center. The institute 
has no right to be in charge of software which is not 
included in the plan for scientific research. 


Usually commercial developments are nct included in the 
plan, although frequently the employees do them during 
working hours on Computing Center machines. Their 
authors distribute them at their own discretion, and the 
institute receives nothing from them. For example, 
Yeveniy Veselov, a current employee of the Mikroinform 
joint venture, working in one of the divisions of the 
Computing Center, created a popular text editor, 
Leksikon. But not one copy of the software was sold 
through the institute. He sold it through commercial 
enterprises. 


Buben: How can the Computing Center earn anything 
in this situation? How can you sell software without 
middlemen? 


Yevtushenko: First, the products of scientific institutes 
conducting fundamental research simply cannot be sold 
in a pure form. Applications are bought and sold. The 
text editor is a commercial product which has been 
successful. But if our budget were to become very lim- 
ited, we could earn money, with a popular computer 
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product , for example. At any time we could offer 
interesting developments from our authors. Today, we 
have a whole package of these programs. Our employees 
usually sell them on the side, in advertising brochures 
which do not neglect to mention the name of our 
institute, because this is a large and authoritative scien- 
tific institution, within which they may have made a 
name for themselves. But you will never find informa- 
tion about any commercial application package in our 
bookkeeping. Under more favorable conditions for gov- 
ernment organizations software could be sold at a great 
advantage. But today we cannot make an appreciable 
profit. Various taxes and other types of extortic take up 
to 80%! This is what pushes people to more circuitous, 
“under the table” routes. How could it be otherwise? 


Buben: Haven't you ever had the unoriginal idea of 
creating a group of marketing specialists in the Com- 
puting Center who could go to software customers and 
buyers without middlemen? 


Yevtushenko: [hai is one alternative. But if this group 
took money from the institute, then the group would 
work according to the laws for a government enter- 
prise, which means we would be smothered with mon- 
Strous taxes. The second alternative ts to create a 
private trade organization at the institute. We tried 
this. It was a sad situation. We had this type of 
organization for two years, and half of its profits would 
have been given to the institute. But very cunning 
employees worked there: they showed zero profit, so 
the money which should have been given to the insti- 
tute wasn't there. This was difficult to find fault with: 
fictitious agreements were constructed very adroitly. 
They ‘“‘smuggled” large sums through the institute, but 
the institute again received nothing... 


Buben: A vicious circle? 


Yevtushenko: Something like it. But we will extricate 
ourselves from It. 


Buben: Won't employees leave when things start going well? 


Yevtushenko: They may. Unceremoniously. We are 
waiting, but time is not on our side. The Computing 
Center of the Russian Academy of Sciences may now offer 
its resources, machine time, and services for work in 
UNIX and OPEN WINDOWS, the use of graphic and 
network equipment, organization of distributed and 
remote computations in a network, development of soft- 
ware, and resolution of other problems. One bad thing is 
that no one in Russia hes any money for this yet. The 
number one problem for :veryone is how to pay wages. At 
the same time we are losing people, some of the better 
people, and we sit here like a beggar with a sack full of gold. 


Buben: How did Francois V illon say it, “dying of thirst 
at the side of a fountain...” 


Yevtushenko: And not even in a desert. But someday 
we'll drink our fill... 
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Features of Charge Accumulation on a Porous 
Silicon Surface 

047K0109A4 Moscow POVERKHNOST, FIZIKA, 
KHIMIYA, MEKHANIKA in Russian No 6, Jun 94 
(manuscript received 9 Jun 93; signed to press 

22 Jun 93) pp 75-78 


[Article by A. G. Petrukhin, V. Yu. Timoshenko, Physics 
Department, Lomonosov Moscow State University; 
UDC 621.315.592] 


[FBIS Abstract] Charge accumulation on an illuminated 
porous silicon surface may affect the passage of current 
through the porous layer, and may be a cause of instability 
in optoelectronic devices based on porous silicon. 
Depending on the sample preparation conditions the 
charging of electron traps on the surface of silicon nano- 
clusters begins at different quantum energy .jresholds. 
The silicon skeleton of a porous silicon layer ts virtually 
devoid of charge carriers. When porous silicon is exposed 
to air, it is graduaily oxidized with the formation of 
nonstochiometric SiO,, semi-insulated silicon, a stronely 
defective oxide, is formed. Charges in the oxide act as a 
dopant and attract mobile holes from the substrate. The 
contact potential difference between the electrode and 
substrate will contain a contribution from potential drops 
in the region of the spatial charge at the substrate-porous 
silicon interface, in the porous silicon itself, and in the 
oxide on the outer surface of the porous silicon. Negative 
surface charging leads to a substantial increase in the 
conductivity of the porous layer. Possible mechanism of 
photoinduced recharging of electron traps are discussed. 
Figure |; references 9: 3 Russian, 6 Western. 


Sulfide Passivation of a GaAs Surface: Detaching 
the Fermi Level at the Al/GaAs Contact 


947K0109B Moscow POVERKHNOST: FIZIKA, 
KHIMIYA, MEKHANIKA in Russian No 6, Jun 94 
(manuscript received 22 Jun 93) pp 85-88 


[Article by B. I. Bedniy, Ye. A. Uskova, Nizhegorod 
State University; UDC 621.315.592] 


[FBIS Abstract] Sulfide passivation reduces the rate of 
surface recombination and improves device characteris- 
tics. The volt-ampere characteristics method is used to 
determine that modified sulfide processing of an n- 
GaAs(!00) surface, including chemical processing in a 
Na,S 9H,O solution and vacuum annealing at 450°, leads 
to a decrease in the height of the potential barrier in the 
Al/GaAs structure at 0.4 V. Vacuum annealing signifi- 
cantly increases the sensitivity of Al/GaAs structures to 
sulfide processing of the semiconductor surface. This pro- 
cessing is an effective means of detaching the Fermi level 
at the metal/GaAs boundary. The position of the Fermi 
level at the sulfided interface is close to the Schottky limit. 
Experimental results are explained by a decrease in the 
density of surface states in thermally stimulated structural- 
chemical reconstruction of the sulfide layer. Figure |; 
references 15: 4 Russian, 11 Western. 
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Study of the Surface Structure of GaAs Wafers 
After Polishing With Magnetorheological 
Suspensions 

947K0109C Moscow POVERKHNOST: FIZIKA, 
KHIMIYA, MEKHANIKA in Russian No 6, Jun 94 
(manuscript received 22 Apr 93) pp 100-102 


[Article by V. I. Balandina, T. L. Borisova, T.V. Kovyazina, 
A.A. Kutas, G. V. Pribylskiy, Minsk Scientific Research 
Institute of Radioactive Materials, UDC 535.36] 


[FBIS Abstract] Double-crystal X-ray diffractometry and 
diffraction of reflected fast electrons are used to study 
the structure of surface layers of GaAs wafers after 
polishing with a new method using magnetorheological 
suspensions as the polishing instrument. Magnetorheo- 
logical suspensions are structurally-reversible magneti- 
cally sensitive abrasive media with controllable proper- 
ties. As a rule they are suspensions of noncolloidal 
ferromagnetic particles in a liquid carrier, usually min- 
eral or organic oil. In a magnetic field the suspension 
becomes more viscous, plastic, and elastic. When the 
field is removed, the suspension returns to the liquid 
state. By aliering the magnetic filed, one can alter the 
mechanical and abrasive properties of the suspensions. 
This polishing method yields a high-quality GaAs wafer 
surface and eliminates additional! mechanical processing 
operations Table |; references 8: 7 Russian, | Western. 


Effect of Internal Mechanical Stresses on the 
Formation and Parameters of Cr/GaAs Barrier 
Structures 


947K0109D Moscow POVERKHNOST: FIZIKA, 
KHIMIYA, MEKHANIKA in Russian No 6, Jun 94 
(manuscript received 22 Jun 93; signed to press 

2 Aug 93) pp 103-109 


[Article by Yu. Breza, R. V. Konakova, V. G. Lyapin, V. 
V. Milenin, V. A. Statov, Yu. A. Tkhorkik, M. Yu. 
Filatov, Slovakian Technical University, Bratislava, 
Institut e of the Physics oi Semiconductors, Ukrainian 
Academy of Sciences, Kiev; UDC 621.382.2 


[FBIS Abstract] Interphase interactions at the Cr-n n’- 
GaAs contact interface are stimulated by °’Co gamma 
radiation. These interactions and their effect on the 
electrical characteristics of Schottky diodes are studied. 
There is a nonmonotonic dependence of the thickness of 
the junction layer on the radiation dose. This may be due 
to radiative intensification of quasi-chemical react ions 
between atoms of metal and semiconductor 1n strongly 
destructured junction layers at the metal-semiconductor 
contact, as well as radiative stimulation of diffusion of 
components at the metal-semiconductor contact. The 
first process does not have a substantial effect on diffu- 
sive redistributions in the Cr-GaAs junction layer. The 
second process causes a more substantial effect, an 
increase in the mobility of contact components. Causes 
of inter al stresses are discussed. Relaxation of internal 
mechenical stresses at the GaAs-metal contact play a 
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substantial role in these processes when relaxation 1s 
caused by gamma radiation. Figures 4; table |; references 
13: 11 Russian, 2 Western. 


Properties of Niobium Oxide Films Obtained 
With Laser Evaporation of Niobium in an Oxygen 
lon Beam 

947K0109E Moscow POVERKHNOST: FIZIKA, 
KHIMIYA, MEKHANIKA in Russia n No 6, Jun 94 
(manuscript received 21 Jun 93) pp 125-128 


[Article by Yu B. Krasilnikov, I. A. Petrenko, V. P. 
Kozlenkov, I. N. Nikolayev, Moscow Engineering- 
Physics Institute; UDC 539.216.2]} 
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[FBIS Abstract] Physical properties of niobium oxide 
films are studied. The films are obtained on unheated 
substrates using pulsed laser evaporation, in which a 
stochiometric oxide film is formed from a niobium laser 
plasma in the presence of oxygen ions. The film exhibits 
good optical properties. As ion current density increases, 
the electric resistance of the film increases, and smoothly 
reaches saturation. Niobium can be completely oxidized 
if the ion current density is high enough. By changing the 
density of the oxygen ion current during evaporation one 
can vary the optical parameters of the film over a wide 
range, even reaching parameters characteristic of bulk 
samples. Figures 4; references 7: 3 Russian, 4 Western. 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














24 TELECOMMUNICATIONS 


Security Issues Prominent in Telecommunications 
Equipment Purchases 

947G0040A Moscow VESTNIK SVYAZI in Russian 
No 6, Jun 94 p 5S 


[Article by V. Konstantinova. First paragraph 1s intro- 
ductory in source text.] 


[FBIS Translated Text) The plan for the work of the 
scientific and technical council of the Ministry of Com- 
munications of the Russian Federation includes the 
following themes for this year: “Principles of the con- 
struction of wireless telephone networks in Russia,” 
“Basic policies on certification of communication ser- 
vices,” “Procedure for using foreign switching equip- 
ment in the communication networks of the VSS [expan- 
sion not given] of the Russian Federation,” “Guideline 
document on the Russian network for data transmis- 
sion,’ “Industrial policy for the creation of modern 
communication equipment,” “Concept for the develop- 
ment of television and radio broadcasting in the coun- 
try,’ “Main directions and approaches to the creation of 
an automated information system for postal communt- 
cation,” “Direction of the transition from an analog 
network of radio relay lines to a network of digital radio 
relay lines,” “Basic policies of scientific research work of 
Fakel-2,” “System to charge subscribers for electric 
communication services,” “Prospects for the develop- 
ment of the Moscow City Telephone network in a market 
economy. 


The scientific and technical council held a meeting on 
the first topic in January. This meeting was devoted to 
cellular radio communication networks. The “Concept 
for the development in Russia of networks of general- 
purpose land radio communications to the year 2000 (in 
cellular, radial-zonal, and radial networks)” was dis- 
cussed and approved. This document was published in 
the fourth edition of this journal. In March the council 
examined the guideline technical material entitled “On 
the procedure for using foreign switching equipment in 
VSS [expansion not given] networks of the Russian 
Federation.” 


The era of digitizing switching equipment in this 
country, which does not have a strong foundation of its 
own in the production of intercity and international 
offices, began with the growing avalanche of imported 
equipment. The time had come to get production on 
track, especially because the switching office is not only 
the heart, but also the brain of a developing network, and 
selection of the type of switching office determines the 
entire infrastructure of the network. 


It is important for each newly acquired expensive 
switching office to work at full output, and not in a mode 
that hinders the evolution of the network. 


There is a nother side to the problem, the security 
strategy. Western software products bear the threat of 
unauthorized access and control from outside. Thus, on 


JPRS-UST-94-022 
4 October 1994 


22 May 1993 the Ministry issued Order No 113, “On the 
procedure for using imported digital switching systems 
in the general-purpose telephone networks of the Rus- 
sian Federation.”’ Nonetheless, the introduction of this 
equipment is continuing to proceed unsystematically. 


All of these issues were reflected in a report presented at 
the meeting of the scientific and technical council by M. 
A. Zharkov, candidate of technical sciences, and a 
department head at the Central Scientific Research Insti- 
tute of Communication (CSRIC), and A. Ye. Kuch- 
eryaviy, deputy director of the Leningrad branch of CSR 
IC (LCSRIC). 


Primarily, the purchaser is obligated to consider the 
features of the construction of the general-purpose dig- 
ital communication system. All of the offices that are 
acquired form the basis of switched networks in the VSS 
[expansion not given] of the Russian Federation and 
should: form a digital line from user to user, introduce 
new basic and supplemental services for users, create 
networks of mobile communication with a transfer to a 
universal personal communication network, as well as 
integrated service networks (narrowband and wide- 
band), both virtual (for individual users) and experi- 
mental, and solve security problems. The draft of each 
contract should be examined by the supplier in conjunc- 
tion with scientific organizations (LCSRIC for local 
networks and CSRIC for intercity networks), and should 
provide for the creation of OKS No 7 networks [optical 
communication networks] and synchronization, as well 
as dynamic control of loads, automatic control of the 
network, and servicing. Construction 1s not permitted if 
there is no draft documentation or if the parties do not 
have permission to under take that type of activity. 


Among the variety of switching systems on the market, 
the speakers singled out a new class of digital switching 
centers, combined dial offices or offices which combine 
the functions of local and intercity (international) 
offices. This equipment saves money (the use of one 
room for one type of equipment, common electrical 
supply evices), perm its uniform repair procedures and 
support of the software, and significantly reduces the 
service personnel required. 


The resolution of the scientific and technical council 
formulated the basic criteria for the selection of the type 
of foreign switching equipment: 


¢ the system should meet the technical conditions 
approved by the Ministry of Communication of 
Russia, and have maximum parameters and functions 
in accordance with the technical conditions of the 
installed office or unit; 

¢ the office should be certified (have the certificate of 
compliance of the Ministry of Communication of the 
Russian Federation) or be in the cerfication process; 

* in selecting a system the customer should consider the 
type of switching office system already in use, or in 
the installation or ordering process; 
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¢ the office should meet the specific recommendations 
on the design and suitability to environmental condi- 
tions in the first stages of installation of the offices in 
local and intercity networks, with a consideration of 
their development and evolution. 


The scientific and technical council recommends: 


¢ the use of a limited number of types of equipment in 
the numbering zone; 

* preferential treatment to foreign switching systems 
with software support centers in Russia, as well as 
systems which are produced domestically; 

* endeavor to have the supplying firm provide a ccess 
to the software for its office. 


The CSRIC and LCSRIC recommended that justified 
proposals be given to create software centers in the 
territory of Russia. 


Standardization of Optical Cable Parameters 
947G0040B Moscow VESTNIK SVYAZI in Russian 
No 6, Jun 94 p 34-35 


[Article by A. Yu. Tsym, I. D. Deart, Central Scientific 
Research Institute of Communication. First paragraph is 
introductory in source text] 


[FBIS Translated Text] By assignment of the Regional 
Collaboration in the Area of Communications, sp ecial- 
ists at the cable laboratory of the Central Scientific 
Research Institute of Communication have developed 
“Joint unified standards on the parameters of elemen- 
tary cable sections of fiber optic transmission networks.” 
This document, which has uncovered great opportunities 
for the introduction of optical cables, went into effect on 
| January 1994. Below are the key points of this impor- 
tant standards document. 


Any fiber optic communication line consists of elemen- 
tary cable sections which are considered independent 
line elements: they are subject to official technical 
requirements and are the objects of certification mea- 
surements during construction and monitoring measure- 
ments after the cable has been repaired during use. 


An extremely important parameter of the elementary 
cable section of a fiber optic communication line is the 
attenuation of the optical fiber. There is an optimal limit 
on the loss in optical strength which predetermines the 
quality of signal transmission along an optical fiber. 
Substantial standardization problems in this case are due 


TELECOMMUNICATIONS 25 


to the fact that the coefficient of attenuation and losses 
in optical fiber junctions are random in nature. 


This difficulty was overcome using statistical standard- 
ization methods.' A feature of these methods is that 
standards are not given for each individual section, but 
for an entire set of elementary cable sections. The initial 
distribution and coefficient of attenuation and losses in 
the optical fiber junction are represented by a model of 
uniform density which has a maximum RMS error. The 
resulting distribution and coefficient of attenuation and 
junction losses are represented by a normal distribution 
intrinsic to sums of large numbers of terms. 


In accordance with this approach it is desirable that: 


¢ the nominal length of the elementary cable section be 
defined for conditions where the norm of losses is not 
exceeded by any one elementary cable section; 

¢ the minimum length of the section is selected so that 
the level of the optical signal at the entrance of the 
regenerator does not exceed the given value in 50% of 
the cases; 

¢ the maximum length is given so that losses do not 
exceed the established loss in 99.86% [of the cases]. 
The lengths of the sections are calculated using the 
following formulas: 





_AsRptauj max — Agy— Aa 
Lin 





; (l) 
F ine V2 uj mex en 
_W- AA-2dae, a 
Sn tay My 
Uj) GA 
—-VB 7106 
L. = ; (3) 
ont 2G 


where B, C, G are the algebraic expressions obtained 
from the corresponding power budget; A<,p 1s the atten- 
uation between points S and RK, dB; a is the coefficient of 
attenuation of the optical fiber, dB/km; a,,, is the losses 
in a continuous (welded) junction, dB; A,, 1s the opera- 
tional resource of the cable, dB; Aa is the error in 
attenuation measurement, dB; /.,,, is the construction 
length, a.; is losses in a connected junction, dB; barred 
values are average values; AA is the dynamic range of the 
photodetector, W is the energy potential, dB. 


Equations (1), (2),and (3) contain the requirements for 
acceptable values of attenuation in an optical fiber in 
elementary cable sections: 
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It is clear from Eqs. (4)-(6) that the requirements on Agr <w-A..-2%.— 

attenuation of the maximum and nominal section MEK “ Y 

coincid e. Thus, in standardization of the attenuation 

RU [expansion not given] two values are given: the —A,. -Aa; (4) 


largest and smallest. 


Table 1 presents as an example the power budget and 
results of statistical standardization of attenuation for an 
elementary cable section of the Sopka-3 transmission 
system. 


<y— 
ASR ay = A, 
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Table 1 
Parameter Value 
Energy poten tial, dB 36 
Operational reserve of equipment, dB 3.0 
Losses in connected junction, dB 1.5 
Acceptable attenuation between points S and R, dB 30 
Attenuation measurement error, dB 2.5 
Operational reserve of cable, dB —— : 3.0 - _ 
Attenuation of optical fiber per elementary cable section, dB: 
for maximum length 24.5 
for minimum length 13.0 
Numerical distribution characteristics of attenuation coefficient at 0.28-0.7 d B/km: 
average ; 05 OO 
RMS value en t 
Dynamic range of photoreceptor, dB 20 
Average construction length, km 1.84 
Losses in welded junctions, dB: 
average 0.25 
RMS value 0.144 
Elementary cable section length, km: 
maximum 34.5 
nominal 25.7 
minimum ; 20.8 —_ 








It follows from Table | that the maximum acceptable length of an elementary cable section, defined using the 
statistical standardization method, is 34.2% larger than the nominal value. This points out the effectiveness of the 
statistical standardization contrasted to the principle of establishing standards using the worst case scenario. 


Table 2 presents acceptable values for the length of elementary cable sections for transmission lines and connecting 


lines of a primary trunk-line network. 

















Table 2 
Transmission system Cable type Elementary cable section length, km 

nominal minimum maximum —— 
Sopka-4 optical cable line 67.1 50.8 a 91.4 a 
Sopka-5 optical cable line 55.1 31.4 74.1 

















Table 3 presents standards for the parameters of optical fibers in an elementary cable section of a trunk-line network. 
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Table 3. 

Standardized parameter Values for transmission system elementary cable section 
Sopka-4M Sopka-5 

Optical fiber attenuation, dB: 

no greater than 27 22,:[sic} 

over lifetime 25 20.5 





at end of construction 


no less than (for 50% of fibers. 18 11 








Losses in optical fiber junctions, dB: 





no greater than: 
for 100% of splices 0.15 0.15 
for 90% of splices 0.13 0.13 

















Note: Percentage distribution verified in set of all optical fibers of all sections of the installed transmission line. 





The unified standards also contain requirements for There are plans in 1994 to develop a similar document 


elementary cable sections for intrazonal networks, stan- _ for optical transmission lines for local networks. 

dards for the electric parameters of data transmission References 

wires, if these are present in the cable, and the number =|, A. Yu. Tsym, “Standardization of the Strength of 
and methods of measurement. Unintelligible Noise’ ELEKTROSVYAZ No 5, 1993. 
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OPTICS AND HIGH-ENERGY 
TECHNOLOGY 


Adaptive Neural Network for Pattern Recognition 


947J0053A Moscow OPTIKA I SPEKTROSKOPIYA 
in Russian Vol 76 No 5, May 94 (manuscript received 
1 Oct 93) pp 785-789 


[Article by Ye.I. Shubnikov, State Institute of Optics 
imeni S.I. Vavilov, St. Petersburg; UDC 535.317.1] 


[FBIS Abstract] A neural network is described which 
consists of three interconnected layers for comparison, 
classification, and selective attention. Adaptive control 
of this network is facilitated by a negative feedback loop 
from outgoing to incoming neurons. The n-dimensional 
input vector and the state of sensory neurons are 
described by continuous complex variables. The vector 
may also be continuous in space and a two-dimensional 
one when the network operates in the pattern recognition 
mode. The memory is described by an array of 
X,,...,5M,...,.Xqq vectors. The interconnection array is 
described by complex variables in the relation between 
n-th presynaptic and k-th postsynaptic neurons. Fol- 
lowing incidence of an input vector X,, the weights 
change and the signals at the output of the comparison 
(first) layer appear in the form of Fourier series. The 
second layer, consisting of at least M neurons, classifies 
the input vector on the basis of its comparison with the 
X ,,..-.-Xnq vectors made in the first layer. Decisions made 
in the second layer include not only identity but also 
small changes of pattern, large changes of pattern, and 
possibility of another class. The third layer selects from 
the set of memory vectors those for which neurons of the 
classification (second) layer have been sufficiently 
excited and assigns to them weights proportional to the 
excitation while ignoring all other vectors. This process 
stabilizes when only one of those neurons is found to be 
excited or most often excitable. Provisions are made for 
self- organization in the sense of unaided segregation of 
input vectors into classes and in the sense of unaided 
establishment of new classes or adaptive modification of 
already existing classes during interaction with a 
changing environment. A hybrid optical-electronic syn- 
thesis of such a network in the configuration of a ring 
resonator cavity scheme is proposed. The optics include 
a laser, an optical correlator of superposed transforma- 
tion, and a modulator. The scene is picked up by a 
television camera. Data are processed by a computer 
which has a permanent memory and interacts with a 
frame grabber, a monitor being available for person- 
computer interaction. Synthesis of both first and second 
layers takes place in the correlator in the laser-modulator 
cavity between two plane mirrors, the hologram of a 
superposed spectrum representing neurons of the first 
layer. The third layer is synthesized by digital methods in 
a CCD (charge-coupled device) camera. The permanent 
memory with a series-parallel access to it split into two 
parts, the random-access part remaining in the computer 
and the remainder transferred into the correlator. A 
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multiplexer transmits signals from the television camera 
(X-dash,,) and from the frame grabber (X-dash, __,,,) to 
the correlator. The correlator output light is modulated 
by light from a laser diode and then picked up by the 
CCD camera. Information is extracted from the third 
layer of the network in two forms: |. OUT1- number and 
coordinates of the class or the input vector, 2. OUT2- 
“winner-take-all” vector X,,, representing the one 
excited or most often excitable neuron in the classifica- 
tion (second) layer. The network is capable of easily and 
intelligibly performing various integral transformations. 
Any memory and computer allocation between network 
variables, neurons and connections, is possible in this 
technically synthesized network. It is also possible to 
transfer a part of the memory into neurons without 
affecting the complete connectedness. Figures 4; refer- 
ences 8. 


Phase Space Structure of Neural Networks for 
Pattern Recognition 


947J0053B Moscow OPTIKA I SPEKTROSKOPIYA 
in Russian Vol 76 No 5, May 94 (manuscript received 
I] Oct 93) pp 790-793 


Article by Ye.I. Shubnikov, State Institute of Optics 
imeni S.1I. Vavilov, St. Petersburg; UDC 535.317.1] 


[FBIS Abstract] The phase space structure of neural 
networks for pattern recognition from their images is 
examined, a structure consisting of attractors in sta- 
tionary points. As the basis parameters of that phase 
space are considered: |. depth of a true attractor E(t), 2 
depth of false attractor E(f), 3. relative depth of true 
attractor E(t)/E(f), 4. diameter of attractor at mid-depth, 
5. number of patterns stored in the memory. The relative 
depth of a true attractor, being equivalent to the signal- 
to-noise ratio, determines both the magnitude of errors 
and the capacity of the memory. For optical synthesis 
such a network is aided by segregation of patterns and by 
the concept of network activity, the latter being defined 
as the degree of neuron and connection involvement in 
pattern recognition. The total number of patterns M in 
the memory thus is equal to number M(s) of spatially 
segregated ones times the number M(0) of spatially 
superposed ones. Prior to training, sensory neurons in 
the network are uncorrelated and there are no transverse 
connections in the network. After training, transverse 
connections are formed in proportion to the correlation 
radius of the training patterns. Correlation of patterns 1s 
the main cause of the memory capacity being smaller 
than optimistically estimated. The phase space parame- 
ters have optimum values when M(0)= | and the 
incoming patterns are undistorted. These optimum 
values are calculated on the basis of analytical relations. 
The stochastic addition to the network dynamics, 
regarded as a favorable factor in eliminating spurious 
states, is shown to also play a detrimental role: it 
decreases the effective depth of a true attractor and thus 
generates a random noise. Geometrical distortion, more- 
over, changes not only the depth but also the form of a 
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true attractor. Such a distortion may be regarded as a 
transformation of the pattern coordinates. In the case of 
small distortions such a transformation is approximately 
an affine transformation usually describing a rotation 
with a change of scale along each coordinate and an only 
small change of the viewing angle. The memory capacity 
is shown to be determined by the ratio of pattern 
dimensions to the mean length of transverse connec- 
tions, assuming E(t)/E(f}= 1 to be the minimum relative 
depth of an attractor. Assuming further a maximum 
possible shortening of transverse connections by r= 3A 
(A- distance between neurons), M(0)= 0.16N for a one- 
dimensional vector of dimensionality N and M(0)= 
0.16N'’* for an N'’?xN'”? matrix. This is the theoretical 
maximum memory capacity, the real one being smaller 
owing to inevitable large errors of calculation on the 
basis of the assumed shortening of transverse connec- 
tions. Referencs 11. 


Optical Bidirectional Two-Layer Neuron Network 
Based on Van der Lugt Correlator 

947J005S3C Moscow OPTIKA I SPEKTROSKOPIYA 
in Russian Vol 76 No 5, May 94 (manuscript received 
17 Nov 93) pp 794-797 


[Article by A.V. Pavlov, State Institute of Optics imeni 
S.I. Vavilov, UDC 535.317.1] 


{[FBIS Abstract] An optical bidirectional two-layer neural 
network with a Van der Lugt correlator is described, the 
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Kosko associative bidirectional two-layer memory (B. 
Kosko; APPLIED OPTICS, Vol 26 No 23, 1987) being a 
special case. Its structure consists of two neuron layers I 
and C coupled through an interconnection array, each 
layer coinciding with the image plane and the correlator 
correction plane. The interconnection array, a perma- 
nent memory array, is synthesized in the form of a 
holographic matched filter. Only neurons of different 
layers interact, in both forward and reverse directions, 
there being no connections between neurons within one 
layer. The correlator is placed in a linear resonator cavity 
between two phase conjugating mirrors in its image 
plane and correction plane respectively. Following con- 
ventional interpretation of the neuron state in a layer as 
a vector of a dimensionality determined by the number 
of resolution elements in the image, the Van der Lugt 
correlator may be regarded as the simplest unidirection- 
ally extending neural network in which the permanent 
memory array synthesizes the associative connection 
between two vectors A — 6/6 — A for both the object 
image and a plane reference wave (8- delta function: 
Fourier transform of plane reference wave). A theoretical 
performance analysis of the correlator, considering that 
the classical task of an autoassociative memory 1s a 
reconstruction of the object during display of its image in 
the presence of noise, demonstrates the possibility of 
adaptive dynamics. This possibility has been demon- 
strated experimentally on binary dash images with a 
sharp spectral peak within the 5 mm' band. Connec- 
tions suppressing the reconstruction of undesirable vec- 
tors are synthesized by interference of coherent waves. 
Figures 4; references 6. 
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MEDICINE AND PUBLIC HEALTH 


Public Health Watch 
RDO92201A Various sources; 14 Feb-30 Jul 94 


[FBIS Editorial Report] 
Russia 


Insurance Fund Raided 


The Russian Duma has approved the transfer of 200 
billion rubles from the compulsory medical insurance 
fund to budgetary accounts in violation of the RSFSR 
law “On Medical Insurance of Citizens in the RSFSR,” 
according to a ROSSIYSKIYE VESTI report. Bela 
Denisenko, chairman of the State Duma Committee on 
Health Protection reportedly called the measure “a 
crude political mistake” and said the Duma shared the 
responsibility for it with the Government (Moscow 
ROSSIYSKIYE VESTI 17 Jun 94). 


U.S.-Russian Medical Center To Open 


On | August, the New York Medical Center will open a 
2 to 4 million dollar medical center in Moscow in 
collaboration with Medintsentr, a subsidiary of the main 
administration which serves the Russian Foreign Minis- 
try’s diplomatic corps. Plans for the new center, to be 
named US Global Health-Moscow, include remodeling 
and reconstruction of Moscow City Hospital No.31, the 
creation of a medical periodical library, and physician 
training at Columbia University. A press report criticizes 
the project for exclusively hiring American doctors and 
requiring patients to have health insurance (Moscow 
RABOCHAYA TRIBUNA 18 Jun 94). 


Institute Proposes Program for Bioengineered 
Medicines 

On 8 April, the directors of the Shemyakin Institute of 
Bioorganic Chemistry sent Yeltsin a program for devel- 
oping the production of genetically engineered pharma- 
ceuticals. The Institute wants to start manufacturing a 
genetically engineered insulin which it developed. She- 
myakin previously tried to set up insulin production at a 
Kazakhstan plant but lost its ties to the Stepnogorsk 
facility when the Soviet Union collapsed. Today Russia 
imports its entire supply of insulin at a cost of 200 
million dollars (Moscow POISK 22-28 Apr 94). 


Vector Fields New Diagnostic Kits 


The Vektor Scientific Production Association has 
started to manufacture diagnostics kit for the HIV-1 
virus and for hepatitis A, B, and C (Novosibirsk 
VECHERNIY NOVOSIBIRSK 21 Jun 94). 


Bifidumbakterin Production Falters 


Economic problems threaten to halt commercial produc- 
tion of the therapeutic milk product bifidumbakterin, 


JPRS-UST-94-022 
4 October 1994 


which was instituted in 1993 by government decree. 
Although production process improvements have 
reduced the product’s cost 90 percent, consumers are 
still unable to afford it. The Milbori Joint Stock Com- 
pany is Operating its 480-liter bifidumbakterin line at 20 
percent of capacity and selling much of the product on 
credit. As a result, the plant is no longer able to pay for 
raw materials and electricity (Moscow NEZAVISI- 
MAYA GAZETA 6 APR 94). Meanwhile, a similar 
product, Nariiz, is being produced by the Volgograd 
Medical Academy at its new laboratory for biological 
correction of human microflora. A month’s supply of 
Nariiz sells for 10,500 rubles (Moscow IZVESTIYA 20 
Apr 94). 


Private Ambulance Service on Call 


The St. Petersburg firm Evelanzh has opened a private 
emergency service consisting of a polyclinic and a fleet of 
three Ford ambulances (Moscow RABOCHAYA TRI- 
BUNA 14 Feb 94). 


Ukraine 


Death Rate Rises 


The first five months of 1994 saw significant increases in 
the death rate in Ukraine compared to the same period 
of the previous year. Fatal alcohol poisonings were up 
75.7 percent; suicides increased 7 percent, and homi- 
cides rose 2.3 percent. The two leading causes of death 
remain circulatory disease, which increased 7.8 percent, 
and cancer, which caused 0.6 percent more deaths. The 
Ministry of Statistics mortality figures were published by 
the press agency Interfax-Ukraine (Simferopol KRY M- 
SKAYA PRAVDA 6 Jul 94). 


Kazakhstan 


Cabinet Founds Public Health Center 


The Kazakhstan Cabinet of Ministers has established a 
new Scientific Center for Medical and Economic Prob- 
lems of Public Health under the Ministry of Public 
Health. The new center will develop disease prevention 
strategies for diseases, modern methods of public health 
administration, and medical insurance (Almaty PAN- 
ORAMA 30 Jul 94) 


Conceptual Problems in Developing Medical 
Support System for the State Program for the 
Destruction of Chemical Weapons 


947C0476A Moscow ROSSIYSKIY KHIMICHESKILY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 85-87 


[Article by N.Yu. Buslayev, Yu.A. Ivanov, candidate of 
medical sciences, V.P. Kozyakov, doctor of medical 
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sciences, and B.A. Markin, doctor of medical sciences 
and professor, UDC 623.459.001.12/13(045)] 


[FBIS Abstract] The medical support system that has 
been proposed to facilitate the chemical disarmament 
process calls for cooperation among the Russian Feder- 
ation Ministry of Health [MH], the Russian Federation 
Ministry of Ecology and Rational Use of Natural 
Resources [MERUNR], and two agencies subordinate to 
the Russian Federation Ministry of Defense [MD], i.e., 
the Main Military Medical Administration [MMMA] 
and the Ecology and Special Protective Means Adminis- 
tration [ESPMA]. According to the proposed medical 
support plan, the four ministries and administrations 
will oversee the following three stages of the chemical 
disarmament process: selection of a chemical weapons 
destruction process, construction and preparation of 
chemical weapons destruction facilities, and operation 
of the said facilities. Throughout all three stages, the MH 
and MMMA will assume primary responsibility for 
organizational matters and prevention and treatment. 
The ESPMA will assume primary responsibility for 
specific ecological problems arising during the chemical 
disarmament process. Among the main activities slated 
for the technology selection stage of the disarmament 
process are the following: 


* substantiation of the structures of the medical service 
at facilities responsible for storing, transporting, and 
destroying chemical weapons; 

* prediction of the medical consequences of accidents; 

* development of plans for special training of medical 
personnel; 

¢ development of normative acts regarding social pro- 
tection of military and civilian personnel at chemical 
weapons destruction facilities and regarding protec- 
tion of the local population, 

¢ evaluation of the working conditions and health 
status of workers at military chemical facilities; 

¢ conduct of expert sanitary-hygiene examinations of 
the technology selected for destroying chemical 
weapons; 

¢ and analysis of the supplies of scheduled therapeutic 
and prophylactic drugs at the medical units of chem- 
ical weapons storage facilities. 


The following are the main activities slated for stage 2 of 
the chemical weapons destruction process (1.e., facility 
construction and preparation): 


training medical personnel, 

staffing and outfitting facilities, 

forming and equipping accident response teams, 
conducting special training to work out procedures 
regarding interaction of services overseen by the MD 
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and MH, selection of medical specialists, 

* sanitary-hygiene monitoring of all stages of the design 
and construction of facilities responsible for 
destroying chemical weapons, 

¢ developing regulations regarding work and vacation 
schedules, 

¢ developing means and methods of monitoring the 
levels of toxic chemicals and their by-products in the 
environment, 

* conducting experimental studies of possible long- 
range health consequences in workers at chemical 
weapons destruction facilities, 

* evaluating the effectiveness of existing protective 
drugs and treatment methods, 

* searching for new drugs to replace scheduled drugs, 

* developing plans to provide victims with emergency 
care and rehabilitation, 

* and creating standard medical complexes for all types 
of facilities involved in destroying chemical weapons. 


The main activities slated for phase 3 of the chemical 
weapons destruction process are as follows: 


* monitoring working conditions, 

* conducting inspections (by Russians and Americans) 
of the chemical weapon destruction process, 

* improving the medical support system, 

* creating an occupational pathology data bank, 

¢ refining the maximum permissible levels of emission 
and maximum permissible concentrations of toxic 
chemicals and their by-products, 

* conducting examinations of personnel, 

* providing the required medical care in the event of 
accidents, 

¢ and further improving treatment plans and methods. 


Figure |. 


Ways of Creating Effective Agents for Prevention 
and Emergency Treatment of Injury Resulting 
From Organophosphorus Toxic Chemicals During 
Accidents at Facilities for Storing and Destroying 
Chemical Weapons 

947C0476B Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 90-93 


[Article by S.A. Kutsenko, doctor of medical sciences, 
S.P. Nechiporenko, candidate of medical sciences, V.B. 
Prozorovskiy, doctor of medical sctences, VP. 
Fedonyuk, candidate of medical sciences, V.V. Shilov, 
candidate of medical sciences, and P.B. Panov,; UDC 
661.718.1:623.459.004.74:616-08 2] 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















32 LIFE SCIENCES 


{FBIS Abstract] Studies have established that the tox- 
icity of organophosphorus compounds is linked to their 
inhibition of the activity of cholinesterase, sensitization 
of choline receptors, cirect action on the receptors and 
ion channels, facilitaticn of the release of acetylcholine, 
and other nonanticholinesterase, but cholinergic pri- 
mary toxic reactions resulting in choline receptor activa- 
tion. The arsenal of existing and planned drugs intended 
to protect individuals against organophosphorus sub- 
stance poisoning in the event of accidents during the 
destruction of chemical weapons consists of the fol- 
lowing groups of drugs: prophylactic antidotes used 
when the threat of injury by organophosphorus sub- 
stances exists; antidotal agents that are either self- 
administered by victims, administered by victims to one 
another, or administered to victims during initial treat- 
ment by physicians. Prophylactic antidotes are an 
important link in the system of protection against injury 
by organophosphorus compounds. The two most effec- 
tive means of protection against such injuries are inhi- 
bition of cholinesterase by reversible inhibitors (physos- 
tigmine or pyridostigmine) and blocking of choline 
receptors by M- and N-cholinolytic agents (atropine, 
Aprophen, etc.). Studies conducted in the West have 
established that one of the most effective formulas for 
preventing injury by organophosphorus compounds is a 
mixture of atropine (0.6 mg/kg), mecamylamine (0.79 
mg/kg), and physostigmine (0.026 mg/kg) plus diisopro- 
pylfluorophosphate. Mouse studies of the prophylactic 
effect of atropine used in conjunction with the central 
N-cholinolytic arpenal and formulas containing the reac- 
tivator HI-6 have demonstrated convincingly that 
intraperitoneal administration of the reactivator HI-6 in 
u dose of 10 mg/kg boosts the efficacy of atropine plus 
arpena!l many times over. The said results were inter- 
preted as additional evidence in favor of steering the 
search for a new complex antidote for organophosphorus 
compounds in the direction of using conventional classes 
of compounds (cholinolytic agents and reversible acetyl- 
cholinesterase inhibitors together with substances inten- 
sifying their effect, including vitamins and complexes 
thereof, adaptogens, and pharmacologic inducers of 
microsomal enzymes. Experiments conducted on rats 
have confirmed that a complex model therapeutic anti- 
dote including a cholinolytic and cholinesterase reactor 
is much more effective against poisoning by the 
Malathion insecticide karbofos than are doses of atro- 
pine alone of up to 40 mg/kg. Other avenues for 
improving the effectiveness of pathogenetic and symp- 
tomatic treatment of persons injured by organophos- 
phorus compounds include the following: 


* treating acute respiratory insufficiency, 

* restoring cardiovascular system function, 

* arresting convulsions, 

* restoring the volume of circulating blood, 

* improving microcirculation and the blood’s rheolog- 
ical properties, 

* restoring the level of electrolytes in the blood, taking 
general detoxication measures, 
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* restoring nervous-mental status, 
¢ preventing and treating toxic pulmonary and brain 


edema, 


* and preventing and treating any other serious compli- 


cations. Tables 3: references 28: 9 Russian, 19 
Western. 


Quick Methods of Determining Median Lethal 
Doses (Concentrations) 

947C0476C Moscow ROSSIYSKIY KHiMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEYV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 94-96 


[Article by G.T. Furman, doctor of chemical sciences, 
and V.P. Kozyakov, doctor of medical sciences; UDC 
623.459.004.74:543}] 


[FBIS Abstract] A new experimental analytical method 
has been proposed for quick determination of the 
median lethal dose (concentration) (LD.,,) of biologically 
active chemicals. The proposed method was developed 
after a comparative analysis of the reliability of quick 
lethal concentration determination methods that were 
proposed by various Russian and Western scientists as 
follows: method of the first active dose (Deichma and Le 
Blanc), fixed block diagram method (Yamanaka et al.), 
table method (Prozorovskiy et al.), stochastic approxi- 
mation method (Robins and Monro), single point 
method (Van der Varden), analytical single point 
method (Fruman), dose-time of death method (Beccar1), 
modified table method (Pastushenko et al.), and “top 
and bottom” method (Dixon and Moody). According to 
the comparative analysis, which was based on a specially 
formulated series of experiments in which water fleas 
(Daphnia magna Straus) were used as a test object and 
quinuclidine benzylate, atropine, Trichlorofon, dichlor- 
vos, and several other toxic substances were used as 
xenobiotics, the table method developed by Prozo- 
rovskiy is the most accurate (1.e., the results fell into the 
established confidence interval in 85.7 percent of cases), 
Fruman’s analytical single point method 1s slightly less 
accurate (57.7 percent), and Deichma and Le Blanc’s 
method of the first active dose is the least accurate (42.9 
percent). These differences in reliability were attributed 
to the fact that the Prozorovskiy method calls for the 
analysis of 16 test objects, whereas the other two 
methods call for 10 and 6 test objects, respectively. A 
modification of the Prozorovskiy method was then pro- 
posed and called the method of two doses (concentra- 
tions). According to the proposed method, a substance’s 
toxicity is studied at four concentrations on four groups 
of 4 test objects each. The lethal doses calculated for the 
second and fourth groups of test objects were calculated, 
and the results were then plugged into a formula and 
used to calculate the substance’s LD... The results 
obtained for the sample of just 8 test objects (versus the 
16 test objects required according to Prozorovskty’s 
method) fell into the confidence interval of methods 1n 
which calculations are based on 40 test objects. Tables 3; 
references 21: 14 Russian, 7 Western. 
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Evaluation of Methods of Biomedical Monitoring 
of the Blood’s Cholinesterase Activity 


947C0476D Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 96-100 


{Article by V.G. Bovtyushko, candidate of medical sci- 
ences, B.A. Markin, doctor of medical sciences and 
professor, and V.E. Feld, candidate of chemical sciences; 
UDC 543.866] 


[FBIS Abstract] Because the toxic effect of organophos- 
phorus compounds is linked to alterations in levels of 
cholinesterase in the blood, the development of a suit- 
able method for biomedical monitoring of cholinesterase 
levels in persons exposed to organophosphorus coin- 
pounds ts a critical step in developing a medical support 
system for the chemical disarmament process. For this 
reason, existing methods of measuring cholinesterase 
activity based on the use of various choline substrates 
were reviewed. Three methods of determining cholinest- 
erase’s catalytic activity in the blood were discussed in 
particular detail. The Ellman method, which was pro- 
posed in 1961, 1s based on the use of 5,5’- 
dithio-bis-n-nitrobenzoic acid. The Hestrin method, 
which was proposed in 1949, 1s based on transforming 
nondecomposed acetylcholine into acetohydroxamic 
acid by reacting acetylcholine with hydroxylamine in an 
alkaline medium and then transforming it in an acidic 
medium into an intracomplex compound with FeCl,, 
whose light absorption peaks at 520 nm. The Michel 
(potentiometric) method, which was proposed in 1949, 
is based on measuring the change in pH of a buffer 
system in a fixed time span as a result of the acid released 
during enzyme hydrolysis of acetylcholine (when the 
activity of the acetylcholinesterase of erythrocytes is 
being measured) or butylcholine (when the acetylcho- 
linesterase activity of plasma is being measured). A 
comparative analysis of the three methods established 
that Michel’s method is ‘' .-ost correct way of mea- 
suring the catalytic activity of cholinesterase in the 
blood. It was acknowledged that Michel’s method of 
expressing catalytic activity in units of ApH/h 1s not 
always convenient. It was recommended that potentio- 
metric titration be used in cases where it is desirable to 
express catalytic activity in absolute units; however, it 
was emphasized that potentiometric titration results in 
somewhat inflated results during the analysis of biolog- 
ical substrates (blood, plasma, erythrocytes) having a 
buffer vessel. The Hestrin method was said to be the 
simplest and most accessible method of measuring the 
catalytic activity of cholinesterase and was said to yield 
sufficiently reliable results provided that its procedures 
are strictly adhered to. The importance of making sepa- 
rate measurements of cholinesterase activity in plasma 
and erythrocytes was emphasized along with the fact that 
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the results of combined measurement of acetylcholinest- 
erase and butylcholinesterase will not correspond to the 
activity of each of the said enzymes alone. References 
16: 3 Russian, 13 Western. 


Approaches To Treatment of Organophosphorus 
Compound Poisoning From the Standpoint of the 
Principles of the Concept of the Heterogeneity of 
Muscarine Receptors 


947C0476E Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTWA IM. DL. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 100-103 


[Article by V.B. Dolgo-Saburov, doctor of medical 
sciences and professor, and N.P. Pososinovikova, 
candidate of biological sciences; UDC 661.718.1: 
615.099.08:615.217.34] 


[FBIS Abstract] It is a well known fact that when choline 
blockers are used to treat victims of organophosphorus 
compounds, they induce a complex of symptoms char- 
acteristic of atropine-like substances that make it impos- 
sible for victims to continue working. In addition, the 
exact mechanisms of effect of other compounds that are 
widely used in treating organophosphorus compound 
poisoning, especially the bispyridinium oximes that are 
traditionally used as as reactivators of the cholinesterase 
inhibited by organophosphorus, are not fully under- 
stood. Significant progress has been made in under- 
standing the molecular foundations of the functioning of 
the cholinergic synaptic structures and mechanisms of 
effect of many agents used to treat organophosphorus 
compound poisoning. Much of this progress has been 
based on the experimental development of the concept 
of the molecular heterogeneity of the muscarine choline 
receptors. The M,, M>, and M, subtypes of cheline 
receptors have been found to predominate in the cortical 
tissues of the large hemisphere, myocardium, and glands, 
respectively, and have been discovered to have different 
degrees of sensitivity to choline blockers. The choline 
receptors of the M, and M, subtypes have not been 
studied sufficiently, and no consensus has been reached 
regarding their link to specific transducing systems. 
Research on the nature of the pathogenesis of injury 
induced by organophosphorus compounds has indicated 
that persons poisoned by such compound may be effec- 
tively treated by using a combination of selective choline 
blockers that act either primarily or exclusively on the 
postsynaptic receptors plus modulators of perisynaptic 
secretion of mediator. Experiments confirming that the 
central pre- and postsynaptic choline receptors belong to 
different subtypes may be cited as justification of the 
search for such a combination. One promising approach 
to creating effective and well-tolerated formulas for 
treating organophosphorus compound poisoning 1s to 
search for agents that modulate presynaptic secretion of 
acetylcholine. Bispyridinium oximes, for example, 1|,1°- 
trimethylene-/is-(4-pyridinaldoxime) dibromide, appear 
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to be a good place to start the search because besides 
being capable of reactivating cholinesterase phosphory- 
lated as a result of the inhibitor’s effect (which is a 
necessary measure when implementing pharmaco- 
therapy for organophosphorus compound poisoning), 
the said compounds also block the release of acetylcho- 
line in the central cholinergic synapses. When used in 
conjunction with choline blockers, bispyridinium 
oximes may play a corrective role and eliminate the 
undesirable effect of blockade of the presynaptic choline 
receptors. Experiments have showr that when the nons- 
elective (in relation to dichlorvos) choline blocker atro- 
pine is replaced by the M,-selective choline blocker 
amedin [transliteration] in formulas including dipyrox- 
ime, carboxime, or benzylcarboxime, the protective 
effect of the said oximes in inhibiting the release of 
mediator increases significantly. If nothing else, the said 
experiments confirm that selective blockade of postsyn- 
aptic choline receptors intensifies the antidotal effect. 
The concept of the heterogeneity of muscarine receptors 
is the theoretical prerequisite for the creation of similar 
combined treatment formulas. Tables 2; references 21: 8 
Russian, 13 Western. 


Study of the Effect of Arsenic Compounds on 
Human Blood 


947C0476F Moscow ROSSIYSKIY KHIMICHESKILY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 103-105 


[Article by N.I. Gusev, candidate of biological sciences, 
I.V. Menshikov, candidate of biological sciences, N.R. 
Pogosyan, D.V. Urazov, and Ye.V. Aleksandrova; UDC 
661.641:612.015.2] 


[FBIS Abstract] Arsenic is one of the components of 
lewisite. Arsenic’s toxic effect has been shown to be dose 
dependent and to involve impairment of tissue respira- 
tion and reduction of cells’ energy resources as a result of 
interruption of the process of oxidative phosphorylation. 
A series of in vitro model experiments were performed to 
study the effects of potassium arsenate in concentrations 
not significantly greater than the maximum permissible 
concentration [MPC]. Defibrinated human donor blood 
obtained from the republic’s blood transfusion center 
was used for the studies. The erythrocytes were removed 
from the plasma by centrifuging it three times in an 
isotonic sodium chloride solution. The resultant eryth- 
rocyte mass was diluted with a physiologic solution in a 
1:2 ratio and incubated for 2 hours with a potassium 
arsenate solution in concentrations equal to the MPC 
and four times the MPC (the MPC of potassium arsenate 
in solution is 0.05 mg/l). The following were among the 
morphological and functional characteristics of the red 
blood cells [RBCs] that were studied: number of eryth- 
rocytes per cubic millimeter of blood, hemoglobin con- 
tent, hematocrit level, erythrocyte diameter, the blood 
cells resistance in two concentrations (250 and 30,000 
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erythrocytes/mm?* hemolytic), and electrophoretic 
mobility. The lipid profile of the blood plasma and 
erythrocyte membranes was studied by thin-layer chro- 
matography, and the blood’s levels of five lipid fractions 
were determined. The studies established that potassium 
arsenate at the MPC, and especially at four times the 
MPC, has a significant effect on the morphological and 
functional characteristics of human blood. The initial 
link in the chain of potassium arsenate’s effect is evi- 
dently a destructive effect on hemoglobin’s erythrocyte 
membranes, the molecular organization of which 
changes when it reacts with arsenic. The studies further 
established that selected morphometric parameters of 
erythrocytes of human blood (diameter, thickness, and 
sphericity index), cooperative stability of its RBCs, their 
electrophoretic mobility, and the lipid composition ot 
the plasma and erythrocyte membranes are sensitive 
indicators of damage to the blood’s cells that is induced 
by potassium arsenate in concentrations near the MPC. 
A determination of the said characteristics may therefore 
be used during monitoring of the condition of persons 
participating in the destruction and reprocessing of 
arsenic-containing toxic chemicals. Figures 2, tables 3, 
references 13 (Russian). 


Some Questions Concerning Special Treatment of 
Injuries During Accidents at Chemical Weapons 
Destruction Facilities 

947C0476G Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D.1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 106-107 


[Article by S.A. Bogdanov, candidate of medical sci- 
ences, B.A. Markin, doctor of medical sciences and 
professor, §.T. Satarov, candidate of medical sciences, 
and V.N. Khromov, candidate of medical sciences; UDC 
623.459.004.74:616-082] 


[FBIS Abstract] The work to destroy chemical weapons 
that has been planned in accordance with the interna- 
tional convention banning the development, production, 
and stockpiling of chemical weapons will inevitably 
involve a threat of accident. The emergency response 
system that is being developed at chemical weapons 
destruction facilities will help reduce the risk of acci- 
dents. Analysis of available data regarding the toxicology 
of toxic chemicals indicates that most of the injuries 
incurred by persons at the accident’s center will result 
from inhaling the vapors (aerosols) of toxic chemicals 
and from getting toxic chemicals on exposed portions of 
their skin and clothing. Secondary inhalation 1s yet 
another way in which toxic chemicals may penetrate the 
body. In view of these facts, neutralization and removal 
of any toxic chemicals that have gotten on individuals’ 
skin or clothing are the most important preventive 
measures that can be taken. The special treatment of 
individuals who are at the center of an accident but have 
no symptoms of injury by toxic chemicals will evidently 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














JPRS-UST-94-022 
4 October 1994 


be a function of the emergency response system's chem- 
ical support subsystem, whereas the special treatment of 
injured persons will be left to the medical support 
subsystem. The said systems are now being developed. 
The plans developed thus far call for using the existing 
IPP-8 and IPP-10 individual antigas packets to degas 
toxic chemicals on the skin. Although the packets are 
rather effective in preventing injury by organophospho- 
rus, they can only be used over very limited areas of the 
body because of the fixed amount of neutralizing for- 
mula in each packet. In principle, simpler albeit less 
effective neutralizing formulas can be used provided that 
they are used in large enough quantities to neutralize 
toxic chemicals, and the requirements regarding the 
nontoxicity of neutralizing formulas may be relaxed 
provided that victims are subsequently washed off in 
showers. At present, the most realistic and effective 
method of removing toxic chemicals from the clothing 
appears to be that of removing the affected clothing from 
the victim and subsequently washing the victim under a 
shower of water heated to a temperature of 34-36° (as 
was done to treat victims of poisonous gases during 
World War 1). In cases where victims’ injuries are so 
severe that they must receive emergency medical care 
before their clothing has been removed and they have 
been washed off, treatment may be initiated under “not 
absolutely clean conditions,’ which means that all med- 
ical personnel involved in administering treatment will 
require personal protection. This plan does not entirely 
satisfy either Russian or foreign specialists. It is imper- 
ative that the Russian Federation Ministry of Health and 
Main Military Medical Administration of the Russian 
Federation Ministry of Defense finish the task of plan- 
ning the system to provide special treatment to accident 
victims at chemical weapons destruction facilities by 
carrying out the required R&D to determine the general 
special treatment principles on which the system should 
be based and to establish the corresponding procedures 
for each of the specific toxic chemicals handled at the 
various chemical weapons destruction facilities. In addi- 
tion, they should finish developing the medical support 
portion of the response system because of its importance 
to the psychological well-being of those involved in the 
weapons destruction process. References 20: 13 Russian, 
7 Western. 


New Approach to Bioidentification of 
Anticholinesterase Compounds in an Aqueous 
Medium by Using Principles Regarding the 
Heterogeneity of M Choline Receptors 


947C0476H Moscow ROSSIYSKIY KHIMICHESKIY 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. D. 1. 
MENDELEYEV) in Russian Vol 38 No 2, 

Mar-Apr 94 pp 107-110 


[Article by V.D. Tonkopiy, doctor of medical sciences 
and professor, S.A. Kutsenko, candidate of medical 
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sciences, A.B. Kosmachev, candidate of medical sci- 
ences, and A.O. Zagrebin, candidate of biological sci- 
ences; UDC 543.4:615.785.4] 


[FBIS Abstract] At the present time, commercial puri- 
fied cholinesterase preparations are used to detect anti- 
cholinesterase in aqueous media. The detection method 
based on their use cannot be considered universal 
because the enzymes used are not sufficiently sensitive to 
many organophosphorus and carbamate compounds. 
Furthermore, cholinesterase cannot be used to differen- 
tiate between organophosphorus compounds and car- 
bamates. These facts illustrate the importance of finding 
test objects that can be used to create alternative bioin- 
dication methods. The hydrobionite Daphnia magna 
(the water flea), which is used to evaluate water quality 
in many countries (including Russia), is among the most 
sensitive of all known biological objects in relation to 
anticholinesterase compounds including laboratory ani- 
mals. For water fleas, the median lethal concentration of 
organophosphorus pesticides is between | x 10°? and | x 
10°° mg/l, which approaches the sensitivity of detecting 
anticholinesterase compounds that may be achieved by 
gas-liquid chromatography. In view of these facts, series 
of experiments were conducted to substantiate new 
approaches to bioidentification of organophosphorus 
compounds and carbamates that are in turn based on 
principles regarding the heterogeneity of M_ choline 
receptors. First, the protection afforded by selected 
cholinolytic agents with different afiinities to M, and M, 
choline receptors under conditions of antagonism with 
the toxic effect of organophosphorus compounds and 
carbamates was examined in a series of experiments on 
water fleas and white rats. The experiments confirmed 
that water fleas possess M choline receptors that induce 
a protective effect against organophosphorus com- 
pounds and carbamates when they react with cholinolyt- 
ics. The same general toxicological laws were found to be 
characteristic of both water fleas and white rats. Find- 
ings regarding the activity of selected nonselective 
choline blockers in animals poisoned by organophos- 
phorus compounds and carbamates were used as a 
starting point for creating selective methods of bioiden- 
tification of organophosphorus compounds and carbam- 
ates with consideration for possible differences in the 
effectiveness of selective and nonselective cholinolytics 
during poisoning by the said substances. The median 
effective concentrations [ED.,.] of atropine and amedin 
[transliteration] in animals poisoned by organophos- 
phorus compounds and carbamates were determined in 
experiments in which o-isopropylmethylfiuorophos- 
phonate and o-pinacolylmethylfluorophosphonate were 
used as representative organophosphorus compounds 
and physostigmine, aminostigmine, and carbaryl were 
used as carbamates. Differences in the cctivity of selec- 
tive M, cholinolytics in the experiments involving orga- 
nophosphorus compounds on the one hand and carbam- 
ates and arecoline on the other hand demonstrated that 
the mechanism of the toxic effect of the said cholinomi- 
metics is mediated by their reaction with the different 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















3% LIFE SCIENCES 


subtypes of M choline receptors. The higher activity of 
M, cholinolytics in the experiments involving organo- 
phosphorus compounds was taken as confirmation of the 
fact that the toxic effect of the said compounds ts due 
primarily to their influence on M, choline receptors. At 
the same time, excitation of the M, choline receptors 
proved more significant in the pathogenesis of car- 
bamate and arecoline intoxication. Analogous results 
were obtained in the experiments performed on the 
water fleas and rats. In view of these findings, it was 
recommended that the ratio of the ED... of atropine to 
that of amedin in cases of organophosphorus compound 
or carbamate poisoning in either rats or water fleas be 
used as the basis for a new identification method. Ratios 


of 0.5 or less were said to be evidence of the presence of 


carbamates in a water sample, and ratios of 2 or more 
were said to indicate the presence of organophosphorus 
compounds in a sample. Laboratory animals were said to 


be suitable for use in cases of large concentrations of 


anticholinesterase compounds, however, water fleas 
were Said to be preferred because of their extremely high 
sensitivity to both organophosphorus compounds and 
carbamates and because they can be placed directly into 
water samples undergoing analysis. Tables 3; references 
12: 8 Russian, 4 Western. 


Substantiation of the General Concept of 
Ecological Safeguarding of Work Involved in 
Destroying Chemical Weapons 

947C 04761 Moscow ROSSIYSAIY KHIMICHESKIT) 
ZHURNAL (ZHURNAL ROSSIYSKOGO 
KHIMICHESKGO OBSHCHESTVA IM. DJ 
MENDELEYEV) in Russian Vol 38 No 2, Mar-Apr 94 


[Article by V.V. Kutsenko, corresponding member, Cos- 
monautics Academy, V.G. Gorlov, doctor of medical 
sciences and professor, and Ye.V. Protopopoy, candi- 
date of chemical sciences; UDC 623.459.004.74] 


[FBIS Abstract] The principles of ecological safe- 
guarding of the work entailed in destroy:°g chemical 
weapons in accordance with the Russian Federation 
Conception of Ecological Safety were substantiated. The 
main objectives of the substantiation were as follows 


¢ develop a general strategy for environmental protec- 
tion measures in all stages of the chemical weapons 
destruction process: 

¢ specify achievable short- and long-term goals and 
tasks in the area of environmental protection-related 
activity; 

* specify the structure, tasks, and interrelationships 
between the components of the ecological safe- 
guarding system: 

¢ and state the specific objectives and tasks for plan- 
ning the policies and programs that must be adopted 
and implemented by the Russian Federation govern- 
ment and its territorial administrative bodies 


People and their life support systems, the components of 
ecological systems, natural resources, and material 
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wealth were determined to be the objects of all protective 
measures developed as part of the environmental safe- 
guarding system. The environmental safeguarding 
system was placed under government control. Scientific 
research was designated the main contributor to the 
system to prevent contamination of the environment 
and was charged with responsibility for developing new 
technologies to further progress in the following areas: 


protecting the environment, 

* monitoring environmental contamination and 
improving the technologies used to reduce it, 

* identifying threats to people and the environment, 

¢ and planning and implementing measures to reduce 
the said threats and monitor the implementation of 
the said measures. 


It was further stated that the Russian Federation Min- 
istry of Environmental Protection and Natural 
Resources would work with interested ministries and 
departments to implement environmental pollution pre- 
vention measures based on a systems approach and by 
developing plans for government scientific-technical and 
special programs. A system of financial measures 
(including favorable tax policies, favorable loans, and 
government investment) to reduce emissions of toxic 
chemicals and technical measures to eliminate other 
sources of pollution, recover slag fillers, and eliminate 
industrial wastes was proposed. The following principles 
were thus established as the foundation of the program 
to safeguard the environment during the chemical 
weapons destruction process: 


* reduce the risk of pollution; 

* use the results of scientific research, 

* experimental design work, and environmental protec- 
tion technologies; 

¢ make and use short- and long-term predictions of 
environmental quality: 

* use a systems approach to developing programs, 

¢ tighten government control over all stages of the 
destruction of chemical weapons; 

* and implement a set of measures to prevent and/or 
eliminate the consequences of ecological emergencies 
related to possible accidents during the chemical 
weapons destruction process. 


The main functions of the Russian Federation Ecological 
Safeguarding functions were formulated as follows: 


* organizational administration of the process of 
achieving target ecological safety indicators on Rus- 
sian territory and in its individual administrative- 
territorial formations; 

* organization and conduct of monitoring of adherence 
to ecological safety requirements; 

* interaction with other government systems such as 
the Russian System of Prevention and Action in 
Emergency Situations; 

* prevention and elimination of the ecological conse 
quences of industrial accidents and catastrophes 
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* prevention of the development of ecological emergen- 
cies and catastrophes; 

* assessment of the ecological safety of regions and 
prediction of the dynamics of ecological safety; 

* planning and coordination of integrated programs to 
protect the environment and use nature rationally; 

* creation, development, and provision of forces and 
means for ensuring ecological safety; 

* and coordination of international agreements 
regarding Russia’s ecological safeguarding. 
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{[FBIS Abstract] In 1945, the Soviet, U.S., and British 
governments decided to destroy all stockpiles of cap- 
tured German chemical weapons. Most chemical 
weapons found in German-occupied zones were subse- 
quently dumped into the Baltic Sea. Experimental and 
theoretical studies of the potential threat posed by the 
dumped chemical weapons, including materials from the 
Russian National Archives, were summarized 
According to that information, the Soviets were respon- 
sible for sinking | 2,030 metric tons of chemical weapons 
(about 600,000 pieces of ammunition and containers) or 
about one-fifth of all of Germany's chemical weapons 
Calculations of the corrosion rates of the different metals 
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encasing the various sunken chemical weapons have 
established that the beginning and ending of the leakage 
of the individual types of containers and weapons (as 
calculated from the moment when they were sunk) will 
vary widely by the type of weapon. The beginning and 
ending of the leakage process of selected types of chem- 
ical weapons were estimated as follows: grenades, |2 and 
45 years; drums, 23 and 80 years; aerial bombs, 46 and 
160 years, 75-mm artillery shells, 69 and 240 years; and 
150-mm artillery shells, 100 and 390 years. The fol- 
lowing chemicals were identified as being present in the 
sunken weapons: yperite (mustard gas), “arsinic oil” (a 
mixture of phenyldichloroarsine, diphenylchloroarsine, 
triphenylarsine, and arsenic trichloride); adamsite; chlo- 
roacetophenone, and Cyclon B (a strong HCN acid 
applied to kieselguhr). Studies of the reaction of each of 
the said chemicals with sea water and the diffusion 
processes to which the sunken chemical weapons will 
likely be subjected at the bottom of the Baltic Sea were 
conducted along with studies of the effect that the 
sunken toxic chemicals will likely have on hydrobionites 
According to those studies, the yperite entering the 
bodies of hydrobionites will be hydrolyzed and will not 
move up the food chain. The studies also indicated that 
the arsenic that enters natural layers of the microorgan- 
isms and benthos will be metabolized into tri- and 
pentavalent arsenic compounds in the form of com 
plexes with proteins and other biologically active com- 
pounds so that the natural layers of microorganisms and 
benthos covering the walls of shells and tanks wall act as 
“shielding layers” in relation to other links in the Baltic 
Sea's ecologic chain. Studies of the Baltic Sea’s ecology 
and the relative impact of the sunken German chemical 
weapons on it have indicated that pollutants of anthro- 
pogenic origin in the near-shore zone of the sea and the 
continuous influx of pollutants from the rivers that flow 
into the Baltic are by far the biggest contributors to the 
Baltic’s undisputed ecological problems and that, in view 
of the large role played by these other sources of pollu- 
tion, the sunken chemical weapons make virtually no 
contribution at all to the Baltic Sea’s deteriorating 
ecology. The overriding conclusion of the studies ana- 
lyzed is that there is no real sense in raising and 
destroying the German chemical weapons that lie at the 
bottom of the Baltic Sea. Tables 3; references 4: 2 
Russian, 2 Western 
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